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PAET   I. 


OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Status,  changes,  and  distribution  of  officers  of  corps,  3;  officers  detached,  4. 

FORTIFICATIONS. 

Projects  and  estimates,  4;  appropriations,  allotments,  5;  Portland  Harbor,  Me., 
Boston  Harbor,  Mass.,  6;  Narragansett  Bay,  R.  I.,  New  York  Harbor,  N.  Y.,  7; 
Philadelphia,  Pa.,  8;  Washington,  D.  C,  Hampton  Roads,  Va.,  sewerage  system 
and  water  supply  at  Fort  Monroe,  Va.,  9;  Wilmington,  N.  C,  Charleston,  S.  C.,  10; 
Savannah,  Ga.,  Pensacola  Harbor,  Fla.,  Mobile,  Ala.,  New  Orleans,  La.,  San  Fran- 
cisco Harbor,  Cal.,  11;  gun  and  mortar  batteries  and  platforms,  12;  preservation 
and  repair  of  fortifications,  13.  Sites  for  fortifications:  Portland  Harbor,  Me., 
Narragansett  Bay,  R.  I.,  13;  Fort  Wads  worth  7  N.  Y.,  Baltimore,  Md.,  Charleston, 
S.  C,  14. 

SEA  WALLS  AND  EMBANKMENTS. 

Sandy  Hook,  N.  J.,  14 ;  Bedloes  Island,  N.Y.,  Davids  Island,  N.  Y.,  Fort  Schuyler,  N.Y., 

Fort  McHenry,  Md.,  15. 

ESTIMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 
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THE  BOARD  OF  ENGINEERS. 

Constitution  of  Board,  15;  summary  of  reports  rendered,  16;  personal  in  spec      :  * 
made,  additional  duties  of  members,  17. 

POST  OF  WILLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 
TALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers — 

Post  of  Willets  Point,  U.  S.  Engineer  School,  Battalion  of  Engineers,  Engineer  Depot, 

18;  estimates,  19. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  19;  removal  of  wrecks,  establishment  of  harbor  lines,  exam- 
ination of  bills  for  bridges,  construction  of  bridges  across  navigable  waters,  bridges 
obstructing  navigation,  occupancy  and  injury  of  public  works,  engineer  divisions, 
8outh  Pass  of  the  Mississippi  River,  21 ;  survey  of  canal  routes  from  Lake  Erie  to 
the  Ohio  River,  22. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 
In  the  charge  of  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engineers — 

St.  Croix  River,  Me.,  22;  Lubec  Channel,  Me.,  Moosabec  Bar,  Me.,  23;  Narraguagns 
River,  Me.,  24;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  Bagadnce  River,  Me.,  25;  Penobscot  River,  Me.,  26;  Belfast  Harbor,  Me.,  27; 
Camden  Harbor,  Me.,  28;  RocklandHarbor,Me.,29;  Kennebec  River,  Me.,  30;  Har- 
raseeket  River,  Me.,  31 ;  Portland  Harbor,  Me.,  32;  channel  in  Back  Cove,  Portland, 
Me.,  33;  Saco  River,  Me.,  34;  Bellamy  River,  N.H.,35;  Cocheco  River, N.H.,  36; 
harbor  of  refuge  at  Little  Harbor,  N.  H.,  37;  examinations  and  surveys,  38. 
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In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newburyport  Harbor,  Mass.,  39;  Merrimac  River,  Mass.,  40;  Powow  River,  Mass., 
Ipswich  River,  Mass.,  41;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape 
Ann,  Mass.,  42;  Gloucester  Harbor,  Mass.,  43;  Manchester  Harbor,  Mass.,  44;  Salem 
Harbor,  Mass.,  Lynn  Harbor,  Mass.,  45;  Winthrop  Harbor,  Mans.,  Mystic  and 
Maiden  rivers,  Mass.,  46;  Boston  Harbor,  Mass.,  47;  Weymouth  River,  Mass.,  49; 
Hingbam  Harbor,  Mass.,  Scituate  Harbor,  Mass.,  50;  Plymouth  Harbor,  Mass.,  51 ; 
Kingston  Harbor,  Mass.,  Well  fleet  Harbor,  Mass.,  Provincetown  Harbor,  Mass., 
52;  Chatham  Harbor,  Mass.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  examinations  and  surveys,  53. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers — 

Harbor  of  refuge  at  Hyannis,  Mass.,  55;  harbor  of  refuge  at  Nantucket,  Mass.,  Mar- 
thas Vineyard  inner  harbor  at  Edgartown,  Mass.,  56;  harbor  at  Viueyard  Haven, 
Mass.,  57;  harbor  of  refuge  at  Woods  Hole,  Mass.,  Wareham  Harbor,  Mass.,  58; 
New  Bedford  Harbor,  Mass.,  59;  Canapitsit  Channel,  Mass.,  Tannton  River,  Mass., 
60;  Pawtucket  River,  R.  I.,  61;  Providence  River  and  Narragansett  Bay,  R.  I.,  62; 
removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  63;  Newport  Harbor,  R.  I., 
64;  harbor  of  refuge  at  Point  Judith,  R.  I.,  65;  entrance  to  Point  Judith  Pond,  R. 
I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  66:  Pawcatnck  River,  R.  I.  and  Conn., 
67;  harbor  of  refuge  at  Stonington,  Conn.,  08;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  69 ;  examinations  and  surveys,  71. 

In  the  charge  of  Col.  Henry  M.  Robert,  Corps  of  Engineers — 

Mystic  River,  Conn.,  73;  Thames  River,  Conn.,  74;  Connecticut  River,  Mass.  and 
Conn.,  75;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  77;  New  Haven  Harbor, 
Conn.,  break  waters  at  New  Haven,  Conn.,  78;  Housa  tonic  River,  Conn.,  Bridge- 
port Harbor,  Conn.,  80;  Black  Rock  Harbor,  Conn.,  Saugatuck  River,  Conn.,  82; 
Norwalk  Harbor,  Conn.,  Wilsons  Point  Harbor,  Conn.,  83;  Five  Mile  River  Har- 
bor, Conn.,  Stamford  Harbor,  Conn.,  84;  harbor  at  Cos  Cob  and  Mianus  River, 
Conn.,  85;  Port  Chester  Harbor,  N.  Y., 86;  Larchmont  Harbor,  N.  Y.,  East  Chester 
Creek,  N.  Y..  87;  Greeuport  Harbor,  N.  Y.,  88;  Port  Jefferson  Harbor,  N.  Y.,  Hunt- 
ington Harbor,  N.  Y.,  89;  Glen  Cove  Harbor,  N.  Y.,  90;  Flushing  Bay,  N.  Y., 
Patchogue  River,  N.  Y.,  91;  Browns  Creek,  Sayville,  N.  Y.,  92;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  survey,  93. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers — 

Hudson  River,  N.  Y.,  95;  harbor  at  Saugerties,  N.  Y.,  96;  harbor  at  Rondout,  N.  Y., 
97;  Wappinger  Creek,  N.  Y.,  Harlem  River,  N.  Y.,  98;  East  River  and  Hell  Gate, 
N.  Y.,  100;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel,  New  York  Harbor,  102; 
Gowanus  Bay,  N.  Y.,  Red  Hook,  Go  wan  us  Creek,  and  Bay  Ridge  channels,  103;  New 
York  Harbor,  N.  Y.,  105;  Jamaica  Bay,  N.  Y.,  Raritan  Bay,  N.  J.,  106;  Sumpawanus 
Inlet, N.  Y.,  107;  Canarsie Bay,  N.  Y.,  108;  Sheepshead  Bay,  N.  Y.,  Arthur  Kill,  N.  Y. 
and  N.  J.,  109;  channel  between  Staten  Island  and  New  Jersey,  110;  Passaic  River, 
N.  J.,111;  Elizabeth  River,  N.  J.,  112;  Rahway  River.N.  J.,113;  Raritan  River,  N.  J., 
114;  South  River,  N.  J.,  115;  Keynort Harbor,  N.  J.,  116;  Mattawan  Creek,  N.  J.,  117; 
Shoal  Harbor  and  Compton  Creek,  N.  J.,  118;  Shrewsbury  River,  N.  J.,  Manasquan 
(Squan)  River,  N.  J.,  119 ;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  examinations  and  survey,  120. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.  J.  and  Pa.,  122;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  124;  Schuylkill  River,  Pa.,  125;  ice  harbor  at  Marcus  Hook,  Pa.,  ice  harbor 
at  head  of  Delaware  Bay,  Del.,  126;  construction  of  iron  pier  in  Delaware  Bay, 
near  Lewes,  Del.,  Delaware  Breakwater,  Del.,  127;  Rancocas  River,  N.  J.,  129; 
Alloway  Creek,  N.  J.,  Salem  River,  N.  J.,  130;  Goshen  Creek,  N.  J.,  Frankford  Creek, 
Pa.,  131 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
examinations  and  surveys,  132. 

In  the  charge  of  William  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  retired — 

Wilmington  Harbor,  Del.,  134;  ice  harbor  at  New  Castle  Del.,  Appoquinimink 
River,  Del.,  135;  Smyrna  River,  Del.,  136;  Murderkill  River,  Del.,  137;  Mispillion 
River,  Del.,  138;  Broadkiln  River,  Del.,  inland  waterway  from  Chincoteague  Bay, 
VaM  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  139:  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  141;  Elk  River,  Md.,  Fairlee  Creek,  Md.,  Chester 
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River,  Md.,  from  Crnmpton  to  Jones  Landing,  142;  Choptank  River,  Md.,  143;  La 
Trappe  River,  Md.,  Warwick  River,  Md.,  144 ;  Cambridge  Harbor.  Md.,  145 ;  Broad 
Creek  River,  Del.,  146;  Wicomico  River,  Md.,  147;  Manokin  River,  Md.,  148;  harbor 
and  approaches  at  Cape  Charles  City,  Va.,  149;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  surveys,  150. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  152;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  James  River,  Va.,  154;  protection  of 
Jamestown  Island,  Va.,  route  for  the  coustructiou  of  the  Chesapeake  and  Delaware 
Canal,  156 ;  examination  and  survey,  157. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C,  157;  Anacostia  River,  at  Washington,  D.  C, 
Occoqnau  Creek,  Va.,  159;  Aquia  Creek,  Va.,  160;  Nomini  Creek,  Va.,  161;  Lower 
Machodoc  Creek,  Va.,  162;  Rappahannock  River,  Va.,  Urbana  Creek,  Va.,  163; 
York  River,  Va.,  161;  Mattaponi  River,  Va.,  165;  Pamunkey  River,  Va.,  exam- 
inations and  surveys,  166. 

In  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers- 

Harbor  at  Norfolk  and  its  approaches,  Va.,  168;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard,  between  Lambert  Point  and  Fort  Norfolk, 
Va.,  169;  Nansemond  River,  Va.,  170;  Chickahominy  River,  Va.,  Appomattox 
River,  Va.,  171;  inland  water  route  from  Norfolk  Harbor,  Va.,  to  Albemarle 
Sound,  N.  C.,  through  Currituck  Sound,  173;  North  Landing  River,  Va.  andN.  C, 
Roanoke  River,  N.  C,  174;  Pasquotank  River,  N.  C,  175;  Mackeys  Creek,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  176;  sur- 
vey of  waterways  connecting  Dismal  Swamp  Canal,  Va.,  with  the  sounds  of  North 
Carolina,  examinations  and  survey,  177. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers— 

Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C,  178;  Pamlico  and  Tar  rivers,  N.  C,  179: 
Con  ten  tnia  Creek,  N.  C,  Trent  River,  N.  C,  180;  Neuse  River,  N.  C,  181;  inland 
waterway  between  Newbern  and  Beaufort,  N.  C.,  182;  harbor  at  Beaufort,  N.  C, 
inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  183 ;  inland  water- 
way between  New  River  and  Swansboro,  N.  C,  New  River,* N.  C.,  184;  North  East 
(Cape  Fear)  River,  N.  C,  185 ;  Black  River,  N.  C.,  Cape  Fear  River  above  Wilming- 
ton, N.  C,  186;  Cape  Fear  River  at  and  below  Wilmington  X,.  C,  187;  Lockwoods 
Folly  River,  N.  C,  Georgetown  Harbor,  S.  C,  189;  Winyaw  Bay,  S.  C,  190;  exami- 
nations and  surveys,  191. 

In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers— 

Waccamaw  River,  N.  C.  and  S.  C,  192;  Lumber  River,  X.  C.  and  S.  C,  Little  Pedes 
River,  S.  C,  193;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C, 
194;  Santee  River,  S.  C,  Watereo  River,  S.  C,  195;  Congaree  River,  S.  C,  Charles- 
ton Harbor,  S.  C,  196;  Asbley  River,  S.  C,  Wappoo  Cut,  8.  C,  Edisto  River,  S.  C, 
Salkahatchie  River,  S.  C,  197;  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  198. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  Harbor,  Ga.,.  198;  Savannah  River,  Ga.,  200;  Savannah  River  above 
Augusta,  Ga.,  201;  Parien  Harbor,  Ga.,  Altamaha  River,  Ga.,  202;  Ocoueo  River, 
Ga.,  203;  Ocmulgee  River,  Ga.,  Brunswick  Harbor,  Ga.,2C4;  Brunswick  Outer  Bar, 
Ga.,  Jekyl  Creek,  Ga.,  205;  Cumberland  Sound,  Ga.,  inside  water  route  between 
Savannah,  Ga.,  and  Fernandina,  Fla.,  206;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  surveys,  207. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers— 

St.  Johns  River,  Fla.,  208;  Upper  St.  Johns  River,  Fla.,  210;  Volusia  Bar,  Fla., 
Ocklawaha  River,  Fla.,  211;  St.  Augustine  Harbor,  Fla.,  212;  Indian  River,  Fla., 
213;  northwest  entrance,  Key  West  Harbor,  Fla.,  215;  Caloosahatchee  River,  Fla., 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  216;  Sarasota  Bay,  Fla.,  217;  Manatee 
River,  Fla.,  218;  Withlacoochee  River,  Fla.,  219;  Snwanee  River,  Fla.,  220; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions and  surveys,  221. 
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In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Apalaohicola  Bay,  Fla.,  223;  Apalachicola  River,  the  Cut-off,  aud  Lower  Chipola 
River,  Fla.,  224;  Fliiit  River,  Ga.,  225;  Cbattahoochee  River,  Ga.  and  Ala.,  227; 
Choctawhatchee  River,  Fla.  and  Ala.,  228;  harbor  at  Pensacola,  Fla.,229;  Escam- 
bia and  Conecuh  rivers,  Fla.  aud  Ala.,  230;  Alabama  River,  Ala.,  231;  Coosa  River, 
Ga.  and  Ala.,  233;  operating  aud  care  of  canals  and  other  works  of  navigation  on 
CooBa  River,  Ga.  aud  Ala.,  examination,  235. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  235;  Black  Warrior  River,  Ala.,  from  TuBCaloosa  to  Daniels 
Creek,  236;  Warrior  and  Tonibigbee  rivers,  Ala.  aud  Miss.,  237;  Noxubee  River, 
Miss.,  Pascagoula  River,  Miss.,  230;  Chickasahay  River,  Miss.,  Leaf  River,  Miss., 
240;  harbor  at  Biloxi  Bay,  Miss.,  Pearl  River  below  Jackson,  Miss.,  241;  Pearl 
River  between  Carthage  and  Jackson,  Miss.,  Pearl  River  between  Edinburg  and 
Carthage,  Miss.,  242;  Bogue  Chitto,  La.,  removing  sunkeu  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  aud  survey,  243. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  244;  Che- 
functe  River  and  Bogue  Falia,  La.,  245;  Tickfaw  River  and  its  tributaries,  La., 
246;  Amite  River  aud  Bayou  Manchac,  La.,  247;  Bayou  Lafourche,  La.,  248; 
Bayou  Terrebonne,  La.,  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La., 
249;  Bayou  Courtableau,  La.,  251;  Bayou  Techo,  La.,  252;  channel,  bay,  and  passes 
of  Bayou  Vermilion,  La.,  253;  Mermen  tan  River  and  tributaries,  La.,  254;  mouth 
aud  passes  of  Calcasieu  River,  La.,  255;  harbor  at  Sabine  Pass,  Tex.,  257;  Sabine 
River,  Tex.,  258;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  259 ;  examinations,  260. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers — 
Examinations  of  Baton  Rouge  Harbor  and  harbor  at  Bayou  Sara,  La.,"  261. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Entrance  to  Galveston  Harbor,  Tex.,  261;  ship  channel  in  Galveston  Bay,  Tex.,  262; 
ohanucl  in  West  Galveston  Bay,  Tex.,  263;  Trinity  River,  Tex.,  Cedar  Bayou,  Tex., 
264;  Buffalo  Bayou,  Tex,,  harbor  at  Brazos  Santiago,  Tex.,  265;  examinations  and 
survey,  266. 

WESTERN  RIVERS. 

In  the  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  267;  Red  River  above  Fulton,  Ark.,  268;  Cypress  Bayou, 
Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  269;  Bayous  D'Arboune 
and  Corney,  La.,  Bayou  Bartholomew,  La.  and  Ark.,  271;  Bceuf  River,  La.,  272; 
Tensas  River  and  Bayou  Macon,  La.,  Big  piack  River,  Miss.,  273;  Yazoo  River, 
Miss.,  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  274;  Tchula  Lake, 
Miss.,  275;  Tallahatchee  River,  Miss.,  Steele  and  Washington  bayous,  Miss.,  276; 
Big  Sunflower  River,  Miss.,  277;  Big  Hatchee  River,  Tenn.,  water-gauges  on  Mis- 
sissippi River  and  its  principal  tributaries,  278;  examinations,  279. 

In  the  charge  of  Lieut.  W.  L.  Sibert,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  280;  improving  Arkan- 
sas River,  Ark.,  281;  Fourche  Le  Fevre  River,  Ark.,  Petit  Jean  River,  Ark.,  282; 
White  River,  Ark.,  Cache  River,  Ark.,  283;  Black  River,  Ark.  and  Mo.,  284;  Cur- 
rent River,  Ark.  and  Mo.,  St.  Francis  River,  Ark.,  285;  St.  Francis  River,  Mo., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions, 286. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  Mississippi  River,  287;  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  288;  harbor  at  St.  Louis,  Mo.,  289;  Kaskaskia 
River,  111.,  290. 

In  the  charge  of  Lieut.  Chas.  Keller,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  improving  Mis- 
sissippi River  between  Missouri  River  and  Minneapolis,  291;  operating  and  care 
of  Des  [Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Galena  River 
improvement,  111..  Mississippi  River  between  Minneapolis  and  St.  Paul,  construc- 
tion of  Lock  aud  Dam  No.  2,  292;  examinations  and  surveys,  293. 
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fcf  THE  CHARGE   OP  MAJ.  W.  A.  JONES,   CORPS  OF  ENGINEERS— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  construction  of  reservoirs  at, 
headwaters  of  Mississippi  River,  294 ;  operating  and  care  of  reservoirs  at  headwaters 
of  Mississippi  River,  295;  Chippewa  River,  including  Yellow  Hanks,  Wis.,  296; 
St.  Croix  River,  Wis.  and  Minn.,  297;  Minnesota  River,  Minn.,  298;  Red  River  of  the 
North,  Minn,  and  N.  Dak.,  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  299; 
examinations,  300. 

In  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers— 

Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  301 ;  removal  of  snags  and  other  obstructions  in  the  Missouri  River  above 
Sioux  City,  Jowa,  303;  Yellowstone  River,  Mont,  and  N.  Dak.,  examinations.  304. 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers — 

Obion  River,  Tenn.,  Forked  Deer  River,  Tenn.,  305;  Cumberland  River,  Tenn.  aud 
Ky.,  306;  Caney  Fork  River,  Tenn.,  309;  survey,  310. 

In  the  charge  of  Capt.  T.  A.  Bingham,  Corps  of  Engineers— 

Tennessee  River,  310;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River, 
Hi wassee  River,  Tenn.,  313;  French  Broad  River,  Tenn.,  314 ;  Little  Pigeon  River, 
Tenn.,  Clinch  River,  Tenn.,  315. 

In  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers— 

Ohio  River,  316 ;  operating  snag  boat  on  Ohio  River,  319 ;  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
mouth  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  ice  harbor  at  mouth 
of  Muskingum  River,  Ohio,  320;  Muskingum  River,  Ohio,  321 ;  operating  and  care  of 
looks  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examination  and  surveys,  322. 

In  the  charge  of  Maj.  R.  L.  Hoxie,  Corps  of  Engineers— 

Monongahela  River,  W.  Va.  and  Pa.,  323;  operating  and  care  of  Locks  and  Dams 
Noe.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  7,  Monongahela 
River,  324;  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  purchase  of 
locks  and  dams  of  Monongahela  Navigation  Company  on  Monongahela  River,  325; 
Cheat  River,  W.  Va.,  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River, 
near  Pittsburg,  Pa.,  326;  examination,  327. 

In  the  charge  of  Capt.  James  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  328;  Indiana  Chute,  Falls  of  the  Ohio 
River,  329;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  Wabash 
River,  Ind.  and  111.,  330;  White  River,  Ind.,  332. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  332;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  Gauley  River,  W.  Va.,  334;  New 
River,  Va.  and  W.  Va.,  335;  examinations,  336. 

IS  THE  CHARGE  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS— 

Tradewater  River,  Ky.,  336;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  337;  operating  and  care  of  locks  and  dams 
on  Green  and  Barren  Rivers,  Ky.,  Rough  River,  Ky.,  Kentucky  River,  Ky.,  338; 
operating  and  care  of  locks  and  damson  Kentucky  River,  Ky.,  339;  Licking  River, 
Ky.,  between  Farmers  and  West  Liberty,  Big  Sandy  River,  W.  Va.  and  Ky.,  340; 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  Tug  Fork  of  Big  Sanoy  River,  W.  Va.  and 
Ky.,  341;  Guyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  342;  examinations. 
343. 
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LAKE  RIVERS  AND  HARBORS. 
In  the  charge  op  Maj.  Clinton  B.  Sears,  Corps  of  Engineers — 

Harbor  at  Grand  Marais;  Minn.,  343;  harbor  at  Agate  Bay,  Minn.,  344;  harbor  at 
Duluth,  Minn.,  345;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  346;  harbor 
at  Ashland,  Wis.,  347;  harbor  at  Ontonagon,  Mich.,  348;  Eagle  Harbor,  Mich., 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River, 
Mich.,  349 ;  operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior, 
via  Portage  Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich.,  350;  harbor  of 
refuge  at  Grand  Mara  is,  Mich.,  351 ;  examinations  and  surveys,  352. 

In  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers — 

Manistique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  353;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  354;  Oconto  Harbor,  Wis.,  355; 
Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  356;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  357 ;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal,  Wis.,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  358;  Ahnapee  Harbor,  Wis.,  359;  Kewaunee  Harbor, 
Wis.,  Two  Kivers  Harbor,  Wis.,  360;  Manitowoc  Harbor,  Wis.,  Sheboygan  Har- 
bor, Wis.,  361;  Port  Washington  Harbor,  Wis.,  362;  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  363;  Racine  Harbor,  Wis.,  364;  Kenosha  Har- 
bor, Wis.,  Waukegan  Harbor,  111.,  365;  Fox  River,  Wis.,  366;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  367;  examinations,  368. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  368;  Calumet  Harbor,  111.,  369,  Calumet  River,  111.  and  Ind., 
370;  Illinois  River,  111.,  372;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dams,  Illinois  River,  111.,  373;  Illinois  and  Mississippi  Canal,  111.,  374; 
operating  and  care  of  Illinois  and  Mississippi  Canal,  canal  around  lower  rapids  of 
Rock  River  at  Milan,  111.,  375;  survey,  376. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers— 

Michigan  City  Harbor,  Ind.,  376;  St.  Joseph  Harbor,  Mich.,  377;  St.  Joseph  River, 
Mich,  378;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  379;  Holland 
(Black  Lake)  Harbor,  Mich.,  380;  Grand  Haven  Harbor,  Mich.,  381;  Muskegon 
Harbor,  Mich., 382;  White  Lake  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  383;  Lud- 
ington  Harbor,  Mich.,  384;.  Manistee  Harbor,  Mich.,  385;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  Frankfort  Harbor,  Mich.,  386;  Charlevoix  Harbor,  Mich.,  387; 
Petoskey  Harbor,  Mich.,  388;  Cheboygan  Harbor,  Mich.,  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  389;  Saginaw  River,  Mich.,  390;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  391;  Black  River  at  Port  Huron,  Mich.,  392;  mouth  of  Black 
River,  Mich.,  Clinton  River,  Mich.,  393;  Rouge  River,  Mich.,  394;  turning  basin 
in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  395;  examinations,  396. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers— 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  397;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  398;  St.  Marys 
River  at  the  Falls,  Mich.,  399;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  400; 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
401 ;  Detroit  River,  Mich.,  402. 

In  the  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  403;  Port  Clinton  Harbor,  Ohio,  404; 
Sandusky  Harbor,  Ohio,  405;  Sandusky  River,  Ohio,  406:  Huron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  407;  Black  RiVer  Harbor,  Ohio,  408;  Cleveland  Harbor, 
Ohio, 409;  Fairport  Harbor,  Ohio,  410;  Ashtabula  Harbor,  Ohio,  111;  Conueaut 
Harbor,  Ohio,  412;  survey,  413. 

In  the  charge  of  Maj.  E.  H.  Ruffxer,  Corps  of  Engineers— 

Erie  Harbor,  Pa.,  Presque  Isle  Peninsula,  Eric  Harbor.  Pa.,  413;  Dunkirk  Harbor, 
N.  Y.,  Buffalo  Harbor,  N.  Y.,  414;  Tonawanda  Harbor  and  Niagara  River,  N.  Y., 
415;  Niagara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  416;  Wil- 
son Harbor,  X.  Y.,  Olcott  Harbor,  N.Y.,  417;  Oak  Orchard  Harbor,  N.  Y.,  exami- 
nation, 418. 
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In  thk  charge  of  Capt.  Dak  C.  Kingman,  Corps  of  Engineers— 

Charlotte  Harbor,  N.  Y.,  418;  Pultneyville  Harbor,  N.  Y.,  419;  harbor  at  Great  Sod  us 
Bay,  N.  Y.,  420;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  421 ;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  423;  examination,  424. 

In  the  charge  of  Capt.  Smith  S.  Leach,  Corps  of  Engineers — 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  River,  N.  Y.,  424; 
Ogdensbarg  Harbor,  N.  Y.,  425 ;  breakwater  at  Rouse  Poiut,  Lake  Chaniplain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Platte  burg  Harbor,  N.Y.,  426;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt.,  427;  Ticonderoga  River,  N.  Y.,  narrows  of  Lake  Chaniplain,  N.  Y. 
aud  Vt.,  examinations,  428. 

PACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Mkndell,  Corps  of  Engineers— 
Oakland  Harbor,  Cal.,  429;  examinations,  430. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers-:- 

Napa  River,  Cal.,  431 ;  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  432; 
Wilmington  Harbor,  Cal.,  433;  San  Diego  Harbor,  Cal.,  434;  Colorado  and  Gila 
rivers  at  Yuma,  Ariz.,  examinations,  435. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  436;  Mokelumne  River,  Cal.,  Saoramento  and  Feather 
rivers,  Cal.,  437;  Petaluma  Creek,  Cal.,  438;  Humboldt  Harbor  and  Bay,  Cal.,  439; 
examinations  and  surveys,  440. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers — 

Coqnille  River,  Oreg.,  441 ;  Coquille  River,  Oreg.,  betweeu  Coquille  City  and  Myrtle 
Point,  442;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  443;  harbor  at  Coos  Bay, 
Oreg.  (dredging),  Umpqna  River,  Oreg.,  444;  month  of  Siuslaw  River,  Oreg.,  445; 
Yaquina  Bay,  Oreg.,  446;  Tillamook  Bay  and  Bar,  Oreg.,  447;  entrance  toNehalem 
Bay,  Oreg.,  Upper  Snake  River,  Idaho,  between  Huntington  Bridge  and  Seven 
Devils  mining  district,  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  448; 
Columbia  River,  between  head  of  Rock  Island  Ra  »ids  and  foot  of  Priest  Rapids, 
Wash.,  449;  Columbia  River,  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  450;  Willapa  River  and  Harbor,  Wash.,  451;  Grays  Harbor  and  Chehalis 
River,  Wash.,  Chehalis  River,  Wash.,  452;  harbor  at  Olympia,  Wash.,  waterway 
connecting  Pnget  Sound  with  lakes  Union  and  Washington,  453;  Everett  Harbor, 
Wash.,  454;  Swinomish  Slough,  Wash.,  455;  Puget  Sound  and  its  tributary  waters, 
Wash.,  examinations  and  surveys,  456. 

In  the  charge  of  Maj.  James  C.  Post,  Corps  of  Engineers — 

Month  of  Columbia  River,  Oreg.  and  Wash.,  460;  Columbia  and  Lower  Willamette 
rivers  below  Portland,  Oreg.,  461 ;  Columbia  River  between  Vancouver,  Wash., 
and  the  mouth  of  Willamette  River,  462;  canal  at  the  Cascades,  Columbia  River, 
Oreg.,  463;  Columbia  River  at  Three-Mile  Rapids  and  boat  railway  from  The 
Dalles  Rapids  to  Celilo  Falls,  Oreg.  and  Wash.,  464;  Willamette  River  above 
Portland,  and  Yamhill  River,  Oreg.,  465;  Cowlitz  River,  Wash.,  Youngs  and 
Klasknine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
466;  examinations  and  surveys,  467. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND 

HARBORS 468 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 468 

MISSISSIPPI  RIVER   COMMISSION 469 

MISSOURI  RIVER  COMMISSION 469 

CALIFORNIA  DfiBRIS  COMMISSION 470 

HARBOR  LINES 470 

Rockland  Harbor,  Me.,  New  Haven  Harbor,  Conn.,  Milford  Harbor,  Conn.,  East 
River,  N.  Y.,  in  the  vicinity  of  Rikers  Islaud,  Pittsburg  Harbor,  Pa.,  471;  St. 
Louis  Bay  and  around  Grassy  Point,  Minn,  and  Wis.,  and  along  St.  Louis  River 
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above  Grassy  Point  as  far  as  Spirit  Lake,  Milwaukee  River,  between  Cherry  and 
Walnut  streets.  Milwaukee,  Wis.,  Fox  River  along  river  fronts  of  Green  Bay  and 
Fort  Howard,  Wis.,  Lake  St.  Clair  from  the  lower  end  of  Grossepoint  to  Milk 
River,  Mich.,  Cleveland  Harbor,  Ohio,  Fairport  Harbor,  Ohio,  Buffalo  Harbor, 
N.  Y.,  Niagara  River  at  Buffalo,  N.  Y.,  472 ;  Wilmington  Harbor,  Cal.,  Puget  Sound, 
in  front  of  cities  of  Seattle  and  Ballard,  Wash.,  Hoquiam  Harbor,  Wash.,  473. 

BRIDGING  NAVIGABLE  WATERS  OF  THE   UNITED  STATES. 

Under  authority  of  special  acts  of  Congress.— (I)  Bridge  of  the  Braddock  and  Home- 
stead Bridge  Company  across  Monongahela  River  between  Homestead  and 
Pittsburg,  Pa.,  (2)  bridge  of  the  Calumet  and  Blue  Island  Railway  Company 
across  Calumet  River  at  South  Chicago,  111.,  473;  (3)  bridge  of  the  Texarkana 
and  Shreveport  Railroad  Company  across  Sulphur  River,  Ark.,  (4)  bridge  of  the 
South  St.  Paul  Belt  Railroad  Company  across  Mississippi  River  at  South  St.  Paul, 
Minn.,  (5)  bridge  of  the  Pennsylvania  and  New  Jersey  Railroad  Company  (of 
New  Jersey)  across  Delaware  River  at  Philadelphia,  Pa.,  (6)  bridge  of  the  Glen- 
wood  Highway  Bridge  Company  across  Monongahela  River  at  Pittsburg,  Pa.,  (7) 
bridge  of  the  city  of  Hastings,  Minn.,  across  Mississippi  River,  (8)  briageof  the 
Chesapeake  and  Ohio  Railway  Company  across  Big  Sandy  River  at  Catlettsbnrg, 
Ky.,  (9)  bridge  of  Escambia  County,  Fla.,  and  Baldwin  County,  Ala.,  across 
Perdido  River  near  Holman  Ferry,  (10)  bridge  of  the  Davenport  and  Rock  Island 
Railway  Bridge  Company  across  Mississippi  River  between  Davenport,  Iowa,  and 
Rock  Island,  111.,  474;  (11)  bridge  of  the  Fort  Smith  and  Van  Bnren  Railway 
Company  across  Arkansas  River  near  Van  Bnren,  Ark.,  (12)  bridge  of  the  La  Porte, 
Houston  and  Northern  Railroad  Company  across  Clear  Creek,  Tex.,  (13)  bridge 
of  the  La  Porte,  Houston  and  Northern  Railroad  Company  across  Galveston  Bay, 
Tex.,  (14)  bridge  of  the  Texarkana  and  Fort  Smith  Railway  Company  across 
Little  River  near  Morris  Ferry,  Ark.,  (15)  bridge  of  the  Duluth  and  Superior 
Bridge  Company  across  St.  Louis  River,  between  Connors  Point,  Wis.,  and 
Rices  Point,  Minn.,  (16)  bridge  of  the  Newport  and  Cincinnati  Bridge  Company 
across  Ohio  River  between  Cincinnati,  Ohio,  and  Newport,  Ky.?  (17)  bridge  of 
the  Lexington  Bridge  and  Terminal  Company  across  Missouri  River  at  Lexing- 
ton, Mo.,  (18)  bridge  of  Dawson  County,  Mont.,  across  Yellowstone  River  at 
Glendive.,  475;  (19)  bridge  of  the  Jefferson  City  Bridge  and  Transit  Company 
across  Missouri  River  at  Jefferson  City,  Mo.,  (20)  bridge  of  the  Kansas  City, 
Pittsburg  and  Gulf  Railroad  Company  across  Arkansas  River  near  Hicks  Rock, 
Ind.  T.,  (21)  bridge  of  the  St.  Lawrence  Railway  Company  across  St.  Lawrence 
River  at  Morristown,  N.  Y.,  476. 

Under  authority  of  State  laws. — (1)  Bridge  of  the  town  of  Fort  Winnebago,  Wis., 
across  Fox  River  near  Governors  Bend  Lock,  (2)  bridge  of  the  city  of  Stockton, 
Cal.,  across  Mormon  Channel  at  Otter  street,  476;  (3)  bridge  of  the  Jacksonville, 
St.  Augustine  and  Indian  River  Railway  Company  across  St.  Johns  River  at 
Palatka,  Fla.,  (4)  bridge  of  the  Birmingham  and  Pittsburg  Bridge  Company 
across  Monongahela  River  at  South  Tenth  street,  Pittsburg,  Pa.,  (5)  bridge  of 
Gallatin  and  White  counties  across  Little  Wabash  River  at  New  Haven,  111.,  (6) 
bridge  of  the  street  railroad  companies  of  Duluth,  Minn.,  and  Superior,  Wis., 
across  St.  Louis  River  between  Rices  and  Connors  points,  (7)  bridge  of  the  Wil- 
mington and  Weldon  Railroad  Company  across  Neuse  River,  N.  C,  (8)  bridge  of 
the  city  of  Philadelphia,  Pa.,  across  Frankford  Creek  at  Bridge  street,  (9)  bridge 
of  the  Norfolk  and  Carolina  Railroad  Company  across  Scotts  Creek,  in  Norfolk 
County,  Va.,  (10)  bridge  of  the  eitv  of  New  York  across  Harlem  River  at  First 
avenue,  (11)  bridge  of  the  receivers' of  the  Wisconsin  Central  Railroad  Company 
across  Wolf  River  at  Gills  Landing,  Wis.,  477,  (12)  bridge  of  the  Chicago  and 
Northwestern  Railway  Company  and  the  Kewaunee,  Green  Bay  and  Western 
Railroad  Company  across  Fox  River  between  Green  Bay  and  Fort  Howard,  Wis., 
(13)  bridge  of  the  city  of  Providence  across  Seekonk  River,  R.  I.,  (14)  bridge  of 
the  Lone  Rock  Bridge  Company  across  Wisconsin  River  near  Lone  Rock,  Wis., 
(15)  bridge  of  the  Silver  Springs,  Ocala  and  Gulf  Railway  Company  across  With- 
lacoochee  River  at  Dunn  el  km.  Fla.,  (16)  bridge  of  the  Port  Bolivar,  Galveston 
and  Virginia  Point  Terminal  Railroad  Company  across  Galveston  Bay,  Tex.,  (17) 
bridge  of  the  Now  York,  New  Haven  and  Hartford  Railroad  Company  across 
Norwalk  Harbor  (or  river)  at  South  Norwalk,  Conn.,  (18)  bridge  ot  the  city  of 
Toledo,  Ohio,  across  Mauruee  River,  (19)  bridge  of  the  city  of  Boston  (Chelsea 
Bridge)  across  Mystic  River,  Mass.,  (20)  bridge  of  the  Lynn' and  Boston  Railroad 
Company  across  Mystic  River,  Mass.,  (21)  bridge  of  the  Central  Pacific  Railroad 
Company  across  San  Joaquin  River,  Cal.,  478:  (22)  bridge  of  the  Richmond,  Fred- 
ericksburg and  Potomac  Railroad  Company  across  Aquia  Creek,  Va.,  (23)  bridge  of 
the  St.  Augustine  Bridge  Company  across  Matanzas  River  at  St.  Augustine,  Fla., 
(24)  bridge  of  the  California  Pacific  Railroad  Company  across  Sacramento  River  at 
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Sacramento,  Cal.,  (25)  bridge  of  the  city  of  Chicago,  111.,  across  North  Branch  of 
Chicago  River  at  Fullerton  avenue,  (26)  bridge  of  the  Tennessee  Central  Railroad 
Company  across  Clinch  River  in  Roane  County,  Tenn.,  (27)  bridge  of  the  city  of 
Tampa,  Fla..  across  Hillsboro  River,  (28)  bridge  of  the  city  of  Chicago,  111.,  across 
North  Branch  of  Chicago  River  at  Diversey  avenue,  (29)  bridge  of  Burlington  County, 
N.  J.,  across  South  (Lnmberton)  Branch  of  Rancocas  River  atHainesport,  (30)  bridge 
of  the  Ocean  Causeway  Company  across  Rockaway  Inlet  (Far  Rockaway  Bay) 
between  Hicks  Beach  and  Shelter  Island,  N.  Y.,  (31)  bridge  of  the  Jacksonville,  St. 
Augustine  and  Indian  River  Railway  Company  across  Lake  Worth  at  Palm  Beach, 
Fla.,  (32)  bridge  of  the  Fifth  Avenue  and  High  Street  Bridge  Company  across 
Yonghiogheny  River  at  Fifth  avenue,  McKeesport,  Pa.,  479;  (33)  bridges  of  the 
Manitowoc  Terminal  Company  across  Manitowoc  River  at  Manitowoc,  Wis.,  (34) 
bridge  of  Springwells  and  Ecorse  townships,  Wayne  County,  Mich.,  across  Rouge 
River  at  the  river  road  crossing,  (35)  bridge  of  the  Middietown  and  Portland  Bridge 
Company  across  Connecticut  River  between  Middietown  and  Portland.,  Conn.,  480. 
Alterations. — (1)  Bridge  of  the  Central  Bridge  Company  across  Saginaw  River  at 
Bristol  street,  Saginaw,  Mich.,  (2)  bridge  of  the  State  of  Connecticut  across  Con- 
necticut River  between  Hartford  and  East  Hartford,  480;  (3)  bridge  of  the  Para- 
gonld  Southeastern  Railroad  Company  across  St.  Francis  River  below  Kennett,  Mo., 
(4)  bridges  of  Kings  and  Queens  counties  across  Newtown  Creek  between  Long 
Island  City  and  Brooklyn,  N.  Y.,  (5)  bridge  of  the  Baltimore  and  Ohio  South- 
western Railway  Company  across  Muskingum  River  at  Marietta,  Ohio,  481;  (6) 
bridge  of  Muskingum  County,  Ohio,  across  Muskingum  River  at  Taylorsville, 
Ohio,  482. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Highway  (" Takers ")  bridge  across  the  entrance  to  Back  Cove,  Portland  Har- 
bor, Me.,  482;  (2)  highway  bridge  across  Connecticut  River  between  Hartford 
and  East  Hartford,  Conn.,  (3)  highway  bridge  across  the  Warrior  River  between 
Tuscaloosa  and  Northport,  Ala.,  (4)  highway  bridge  across  the  Quinnipiac  River 
at  Grand  avenue  crossing,  New  Haven,  Conn.,  (5)  highway  bridge  over  Tar  River 
at  Tarboro,  and  the  highway  bridge  known  as  Bells  Bridge  over  said  river  about 
13  miles  above  Tarboro,  N.  C,  (6)  railroad  bridge  over  Flushing  Creek.  N.  Y., 
near  the  Bridge  street  station  on  the  Whitestone  branch  of  the  Long  Island  Rail- 
road, 483. 

OCCUPANCY    OF   AND    INJURY   TO  PUBLIC   WORKS  BY   CORPORATIONS 

AND  INDIVIDUALS 483 

MISCELLANEOUS. 

REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  THE  POTOMAC  RIVER,  AT 

WASHINGTON,  D.  C. 

In  thk  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers 484 

WASHINGTON  AQUEDUCT. 
In  the  charge  of  Maj.  John  G.  D.  Knight,  Corps  of  Engineers— 

Washington  Aqueduct,  485;  increasing  the  water  supply  of  Washington,  D.  C,  487; 
erection  of  fishways  at  Great  Falls,  489. 

IMPROVEMENT  OF  THE  DALECARLIA  RECEIVING  RESERVOIR. 
In  the  charge  of  Col.  George  H.  Elliot,  Corps  of  Engineers 489 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA, 

In  the  charge  of  Col.  John  M.  Wilson,  Corps  of  Engineers 491 

NORTHERN  AND  NORTHWESTERN  LAKES. 

8URVEY8,  492;  correcting  engraved  plates,  printing  and  issuing  of  charts,  493; 
reeurvey  of  St.  Marys  River  from  Wnitefish  Bay  to  Detour  Light-house,  494;  reex- 
amination of  St.  Lawrence  River,  495 ;  estimates,  water  levels,  497. 

MAPS. 

Tonnage,  map  of  navigable  rivers,  497 ;  estimates  for  maps 498 
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RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  in  Department 
of  the  Missouri,  Department  of  the  Columbia,  497 ;  Department  of  California,  498 ; 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 498 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  499. 
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FORTIFICATIONS,  ETC. 
APPENDIX  No.  1. 

Portland  Harbor,  Me.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engi- 
neers.)— Emplacements  for  10- inch  ritles,  503. 

Najiragansktt  Bay,  R.  I.  (In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engi- 
neers.)— Boundary  of  Government  reservation  at  Fort  Adams,  503. 

New  York  Harbor: 
(In  the  charge  of  Col.  H.  M.  Robert,  Corps  of  Engineers.) — Five-gun  battery  for 

8-inch  rifles,  purchase  of  land  adjacent  to  Fort  Wadsworth,  N.  Y.,  504. 
(In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers.)— Battery  of  10- 
inch  guns  on  disappearing  carriages,  mortar  battery  with  ditch  defense,  505; 
gun  lilt  battery  for  12-inch  rifles,  506. 

Philadelphia,  Pa.  (In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers.)— 
Three-gun  lift  battery,  507. 

Hampton  Roads,  Va.  (In  the  charge  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engineers.)— 
Breakwater,  508;  beach  protection,  Fort  Monroe,  Va.,  510;  sewerage  system,  Fort 
Monroe,  Va.,  511. 

8an  Francisco  Harbor,  Cal.  (In  the  charge  of  Col.  G.  H.  Mendell,  Corps  of 
Engineers.) — Gun  emplacements,  515;  mortar  battery  No.  1,  516. 

APPENDIX  No.  2. 

REPORT  OF  COL.  H.  L.  ABBOT,   CORPS  OF  ENGINEERS,  UPON  VOLLEY 
PRACTICE  WITH  MORTARS 519 

APPENDIX  No.  3. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  New  York  Harbor,  521 ;  United  States  Engineer  School, 
Battalion  of  Engineers,  523;  Engineer  Depot,  527;  experiments,  529;  estimates, 
530.  Appendixes:  (A)  programme  of  study  and  instruction  for  summer  season, 
June — November,  1894,  530;  (B)  programme  of  study  and  instruction  for  winter 
season,  December,  1894,  to  May,  1895, 532;  (C)  programme  of  study  and  instruction 
for  summer  season,  June — November,  1895,  535. 

RIVERS   AND   HARBORS,    ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  D.  P.  HEAP,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Croix  River,  Me.,  537;  Lubec  Channel,  Me.,  539;  Moosabec  Bar, 
Me.,  541;  Narragnagus  River,  Me.,  543;  breakwater  from  Mount  Desert  to  Porcu- 
pine Island,  Bar  Harbor,  Me.,  544;  Bagaduce  River,  Me.,  546;  Penobscot  River, 
Me.,  548;  Belfast  Harbor,  Me.,  551;  Camden  Harbor,  Me.,  553;  Rockland  Harbor, 
Me.,  555;  Kennebec  River,  Me., 557;  Harraseeket  River,  Me.,  561;  Portland  Hiirbor, 
Me.,  563;  channel  in  Back  Cove,  Portland,  Me.,  566;  Saco  River,  Me.,  568;  Bellamy 
River,  N.  H.,  571;  Cocheco  River,  N.  H.,  573;  harbor  of  refuge  at  Little  Harbor, 
X.  H.,  575. 

Examinations  and  Survevs. — Glen  Cove  Harbor,  Me.,  577;  Royals  River,  Me.,  579; 
Parkers  Head  Harbor  am)  Channel,  Me.,  581;  Cape  Porpoise  Harbor,  Me.,  583; 
Machias  River,  Me.,  584;  Carvers  Harbor,  Me.,  587;  Georges  River,  Me.,  590; 
Sasanoa  River,  Me.,  592. 

Harbor  Lines.— Rockland  Harbor,  Me.,  595. 
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APPESTDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements.— Newburyport  Harbor,  Mass.,  598;  Merrimac  River,  Mass.,  600; 
Powow  River,  Mass.,  602;  Ipswich  River,  Mass.,  603;  Essex  River,  Mass.,  605;  har- 
bor of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  606;  Gloucester  Harbor,  Mass.,  609; 
Manchester  Harbor,  Mass.,  612;  Salem  Harbor,  Mass.,  613;  Lynn  Harbor,  Mass., 
615;  Winthrop  Harbor,  Mass.,  Mystic  and  Maiden  rivers,  Mass.,  618;  Boston  Har- 
bor, Mass.,  620;  Weymouth  River,  Mass.,  630;  Hingham  Harbor,  Mass.,  631;  Scit- 
uate  Harbor,  Mass.,  632;  Plymouth  Harbor,  Mass.,  635;  Kingston  Harbor,  Mass., 
637;  Wellfleet  Harbor,  Mass.,  638;  Provincetown  Harbor,  Mass.,  639;  Chatham 
Harbor,  Mass.,  641;  removing  snnken  vessels  or  craft  obstructing  or  endangering 
navigation,  642. 

Examinations  and  Surveys. — Manchester  Harbor,  Mass.,  at  and  below  the  Point 
of  Rocks,  643;  Plymouth  Harbor,  Mass.,  645;  Chatham  New  Harbor,  Mass.,  647; 
Chelsea  River,  Mass.,  648;  East  Boston  Channel,  Boston  Harbor,  Mass.,  649;  Salem 
Harbor,  Mass.,  651. 

appe;nt)ix  C. 

REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  Hyannis,  Mass.,  656;  harbor  of  refuge  at  Nan- 
tucket; Mass.,  658;  Marthas  vineyard  inner  harbor  at  Edgartown,  Mass.,  661; 
harbor  at  Vineyard  Haven,  Mass.,  664;  harbor  of  refuge  at  Woods  Hole,  Mass., 
666;  Waroham  Harbor,  Mass.,  667;  New  Bedford  Harbor,  Mass.,  669;  Canapitsit 
Channel,  Mass.,  672;  Taunton  River,  Mass.,  674;  Pawtucket  River,  R.  I.,  676; 
Providence  River  and  Narragansett  Bay,  R.  I,.  679;  Green  Jacket  Shoal,  Provi- 
dence River,  R.  I.,  682;  Newport  Harbor,  R.  I.,  683;  harbor  of  refuge  at  Point 
Judith,  R.  I.,  686;  entrance  to  Point  Judith  Pond,  R.  I.,  688;  harbor  of  refuge  at 
Block  Island,  R. I.,  693;  Pawcatuck  River,  R.I.  and  Conn.,  696;  harbor  of  refuge 
at  Stonington,  Conn.,  698;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  701. 

Examinations  and  Surveys. — Mount  Hope  Bay  and  Harbor  of  Fall  River,  Mass., 
727;  stone  bridge  over  Sakonnet  River,  R.  I.,  729;  Onset  Harbor,  Mass.,  737;  Bass 
River,  Mass.,  739;  Hyannis  Harbor,  Mass.,  744;  Conanicut  Island,  R.  I.,  745; 
Sakonnet  Point,  R.  I.,  749;  Woods  Hole  and  Little  Woods  Hole  Harbor,  Mass., 
750;  Wickford  Harbor,  R.  I.,  753. 

APPENDIX  D. 
REPORT  OF  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Mystic  River,  Conn.,  758;  Thames  River,  Conn.,  760;  Connecticut 
River,  Mass.  and  Conn.,  766;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  774; 
New  Haven  Harbor,  Conn.,  777 ;  breakwaters  at  New  Haven,  Conn.,  783 ;  Honsatonic 
River,  Conn.,  787;  Bridgeport  Harbor,  Conn.,  791;  Black  Rock  Harbor,  Conn.,  796; 
Sangatuck  River,  Conn.,  800;  Norwalk  Harbor,  Conn.,  804;  Wilsons  Point  Harbor, 
Conn.,  807 ;  Five  Mile  River  Harbor,  Conn.,  809 ;  Stamford  Harbor,  Conn..  811 ;  har- 
bor at  Cos  Cob  and  Mian  us  River,  Conn.,  816;  Port  Chester  Harbor,  N.  Y.,  818; 
Larchmont  Harbor,  N.Y.,  821;  East  Chester  Creek,  N.Y.,  823;  Greenport  Harbor, 
N.Y.,829;  Port  Jefferson  Harbor,  N.  Y.,  831;  Huntington  Harbor,  N.  Y.,  835;  Glen 
Cove  Harbor,  N.  Y.,  838;  Flushing  Bay,  N.  Y„  842;  Patchogue  River,  N.Y.,844; 
Browns  Creek,  Sayville,  N.  Y.,  847 ;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  850. 

Examinations  and  Survey. — Harbor  of  West  Haven  and  West  River,  Conn., 
853;  Black  Rock  Harbor,  Conn.,  856;  Greenwich  Harbor,  Conn.,  860;  Byram  Har- 
bor, Conn.,  863;  Port  Chester  Harbor,  N.  Y.,  865;  Milton  Harbor,  N.  Y.,  867;  Echo 
Bay  and  New  Rochelle  Harbor,  N.  Y.,  868;  Greenport  Harbor,  N.  Y.,  870;  Cold 
Spring  Harbor,  N.  Y.,  874;  Hempstead  Harbor,  N.  Y.,  877;  Woodsburg  Channel, 
Hempstead  Bay,  N.  Y.,  879:  Cos  Cob  Harbor  and  Mianns  River,  Conn.,  881. 

Harbor  Lines.— New  Haven  Harbor,  Conn.,  882;  Milford  Harbor,  Conn.,  893. 
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APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements. — Hudson  River,  N.  Y.,898;  harbor  at  Saugerties,  N.  Y.,910;  harbor 
at  Rondout,  N.  Y.,  913;  Wappinger  Creek,  N.  Y.,  916;  Harlem  River,  N.  Y.,  917; 
East  River  and  Hell  Gate,  N.  Y.,  930;  Newtown  Creek,  N.  Y.,  935;  Buttermilk 
Channel,  New  York  Harbor,  N.  Y.,  940;  Gowanus  Bay,  N.  Y.,  943;  New  York  Har- 
bor, N.  Y.,  950;  Jamaica  Bay,  N.  Y.,  958;  Raritan  Bay,  N.  J.,  959;  Sumpawanus 
Inlet,  N.  Y.,  965;  Canarsie  Bay,  N.  Y.,  966;  Sheepshead  Bay,  N.  Y.,  968;  Arthur 
Kill,  N.  Y.  and  N.  J.,  969;  channel  between  Staten  Island  and  New  Jersey,  970; 
Passaic  River,  N.  J.,  973;  Elizabeth  River,  N.  J.,  978;  Rah  way  River,  N.  J.,  980; 
Raritan  River,  N.  J.,  981;  South  River,  N.  J.,  984;  Keyport  Harbor,  N.  J.,  987;  Mat- 
tawan  Creek,  N.  J.,  988;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  991 ;  Shrewsbury 
River,  N.  J.,  993;  Manasquan  (Squan)  River,  N.  J.,  997;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  998. 

Examinations  and  Survey.—- Peeksk ill  Harbor,  N.  Y.,  999;  Carrls  River,  N.  Y., 
1003;  Gravesend  Bay,  N.  Y.,  1005;  West  Branch  of  Newtown  Creek,  N.  Y.,  1006; 
Rahway  River,  N.  J.,  1009;  Elizabeth  River,  N.  J.,  1011;  inlet  at  month  of  Shark 
River,  N.  J.,  1013;  Raritan  Bay,  N.  J.,  between  South  Am  boy  and  Great  Beds 
Light,  1014. 

Hakbok  Lines.— East  River,  N.  Y.,  in  the  vicinity  of  Rikers  Island,  1017. 

PAET    II. 

APPENDIX  F. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements.— Delaware  River,  N.  J.  and  Pa.,  1021 ;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,  1032;  Schuylkill  River,  Pa.,  1057;  ice  harbor  at  Marcus 
Hook,  Pa.,  1061;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  1062;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1062;  Delaware  Breakwater, 
Del.,  1064;  Rancocas  River,  N.  J.,  1066;  Alloway  Creek,  N.  J.,  1069;  Salem  River, 
N.  J.,  1071;  Goshen  Creek,  N.  J.,  1073;  Frankford  Creek,  Pa.,  1075;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1078. 

Examinations  and  Surveys.— Delaware  River,  between  Trenton  and  Burlington, 
N.  J.,  1080;  Rancocas  River,  N.  J.,  1083;  Lnmberton  Branch  of  Rancocas  River,  N.  J., 
1086;  Mantua  Creek,  N.  J.,  1088;  Salem  River,  N.  J.,  1091;  inside  of  Absecon  Inlet, 
X.  J.,  1094;  Buckshutem  Creek,  N.  J.,  1096;  Cold  Spring  Inlet,  N.  J.,  1098;  Susque- 
hanna River,  Pa.,  between  Nanticoke  and  Pittston,  1100;  Cooper  Creek,  N.  Jf,  1102; 
Dennis  Creek,  N.  J.,  1105. 

APPENDIX  G. 

KEPORT   OF   WILLIAM    F.   SMITH,  UNITED    STATES    AGENT,  MAJOR   OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvements.— Wilming[ton  Harbor,  Del.,  1110;  ice  harbor  at  New  Castle,  Del., 
1113;  Appoquinimink  River,  Del.,  1114;  Smyrna  River,  Del.,  1115;  Murderkill 
River,  Del.,  1118;  Mispillion  River  Del.,  1120;- Broadkiln  River,  Del.,  1122;  inland 
waterway  from  Chincoteagne  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del., 
1123:  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  1125;  Elk  River, 
Md.,  1126;  Fairlee  Creek,  Md.,  1127;  Chester  River,  Md.,  from  Crumpton  to  Jones 
Landing,  1128;  Choptank  River,  Md.,  1130;  La  Trappe  River,  Md.,  1132;  Warwick 
River,  Md.,  1134;  Cambridge  Harbor,  Md.,  1136;  Broad  Creek  River,  Del.,  1138; 
Wicomico  River,  Md.,  1140;  Manokin  River,  Md.,  1143;  harbor  and  approaches  at 
Cape  Charles  City,  Va.,  1145;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1146. 

Examinations  and  Surveys.— Christiana  River,  above  Wilmington  to  Newport, 
Del.,  1147;  Mahon  River,  Del.,  1149;  mouth  of  Broadkiln  River,  Del.,  1151;  canal 
from  Pocomoke  River,  Md.,  to  Indian  River,  Del.,  1154;  Hunting  Creek,  Va.,  1156; 
internal  waterway  from  Franklin  City,  Va.,  southward  to  Cape  Charles,  1158; 
Rock  Hall  Harbor,  Md.,  1162  j  Nanticoke  River,  in  Delaware,  1165;  Pocomoke 
River,  with  a  view  of  uniting  its  waters  with  Sinepuxent  Bay,  and  improvement 
between  Snow  Hill  and  Shad  Landing,  1167 ;  Susquehanna  River  from  1  mile  below 
Havre  de  Grace  to  1  mile  above  Port  Deposit,  Md.,  1169 
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APPENDIX  H. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1181;  James  River,  Va., 
1182;  protection  of  Jamestown  Island,  Va.,1192;  route  for  Chesapeake  and  Dela- 
ware Canal,  1195. 

Examination  and  Survey.— Harbor  at  Claiborne,  Md..  1199;  Baltimore  Harbor, 
Md.,  1201, 

APPENDIX  I. 
REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C,  1203;  Anacostia  River  at 
Washington,  D.  C,  1217;  Occoquan  Creek,  Va.,  1219;  Aquia  Creek,  Va.,  1224; 
Nomini  Creek,  Va.,  1228;  Lower  Machodoc  Creek,  Va.,  1231;  Rappahannock  River, 
Va.,  1234;  Urbana  Creek,  Va.,  1239;  York  River,  Va.,  1241;  Mattaponi  River,  Va., 
1246;  Pamunkey  River,  Va.,  1249. 

Examinations  and  Surveys.— Chapel  Point  Harbor,  Md.,  1252;  Quantico  Creek, 
Va.,  1254;  Great  Wicomioo  River,  Va.,  1256;  Little  Wicomico  River,  Va.,  1258; 
Jacksons  Creek,  Va.,  1261;  Ware  River,  Va.,  1263;  Harris  Creek  prong  of  Back 
River,  Va.,  1265;  bar  at  northwest  entrance  of  Milford  Haven  from  Piankatank 
River,  Va.,  1267 ;  month  of  Cranes  Creek,  Va.,  1271. 

APPENDIX  J. 

REPORT  OF  CAPT.  T.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1275;  approach  to 
Norfolk  Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1279;  Nanse- 
mond  River,  Va.,  1280;  Chickahominy  River,  Va.,  1282;  Appomattox  River,  Va., 
1284;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through 
Currituck  Sound,  1286;  North  Landing  River,  Va.  and  N.  C,  1289;  Roanoke  River, 
N.  C,  1290;  Pasquotank  River,  N.  C,  1293;  Mackeys  Creek,  N.  C,  1294;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1295. 

Examinations  and  Surveys.— Waterways  connecting  Dismal  Swamp  Canal,  Va., 
with  sounds  of  North  Carolina,  1296;  Lvons  Creek,  Va.,  1297;  Deep  Creek  Branch 
of  Elizabeth  River,  Va.,  1298;  Western  Branch  of  Elizabeth  River,  Va.,  1300; 
Nandua  Creek,  Va.,  1302. 

APPENDIX  K. 
REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements.— Ocracoke  Inlet,  N.  C,  1306;  Fishing  Creek,  N.  C,  1311;  Pamlico 
and  Tar  rivers,  N.  C,  1312;  Contentnia  Creek.  N.  C,  1314;  Trent  River,  N.  C, 
1316;Neuse  River,  N.  C,  1319;  inland  waterway  between  Newborn  and  Beaufort, 
N.  C,  1321;  harbor  at  Beaufort,  N.  C,  1323:  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1325;  inland  waterway  between  New  River  and 
Swansboro,  N.C.,  1327;  New  River,  N.  C,  1328;  North  East  (Cape  Fear)  River,  N. 
C,  1330;  Black  River,  N.  C,  1331;  Cape  Fear  River  above  Wilmington,  N.  C, 
1333;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1335;  Lockwoods  Folly 
River,  N.  C,  1345;  Georgetown  Harbor,  S.  C,  1347;  Winyaw  Bay,  S.  C,  1349; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation.  1356. 

Examinations  and  Surveys.— Turners  Cut,  N.  C,  1357;  Scuppernong  River,  N.  C, 
1360;  Tar  River,  N.  C,  1365;  South  Creek,  N.  C,  1366;  Drum  Inlet,  N.  C,  1372; 
Core  Sound,  N.  C,  1373;  Cape  Lookout  harbor  of  refuge,  N.  C,  1375;  water  route 
from  mouth  of  North  River  to  Beaufort  Harbor,  N.  C,  1380;  Alligator  River,  N.  C, 
1384;  North  East  (Cape  Fear;  River,  N,  C„  1389. 
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APPENDIX  L. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — Waccamaw  River,  N.  C.  and  S.  C,  1391;  Lumber  River,  N.  C.  and 
IS.  C,  1395;  Little  Pedee  River,  S  C,  1398;  Great  Pedee  River,  S.  C.,  1401;  Clark 
River,  ft.  C,  1404;  Mingo  Creek,  S.  C,  1405;  Santee  River,  S.  C,  1408;  Wateree 
River,  S.  C,  1415;  Congaree  River,  S.  C,  1418;  harbor  at  Charleston,  ft.  C,  1421; 
AshleyRiver,S.C.,1433;  Wappoo Cut,  S.C.,  1434;  Edisto  River,  S.C.,  1438;  Salka- 
batchie  River,  S.  C.,  1440;  Beaufort  River,  S.  C,  1443;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  1447. 

APPENDIX  M. 

REPORT  OF  CAPT.  O.  M.  CARTE  K,  CORPS  OF  ENGINEERS. 

Improvements.— Savannah  Harbor,  Ga.,  1449;  Savannah  River,  Ga.,  1465;  Savannah 
River  above  Augusta,  Ga.,  1470;  Darion  Harbor,  Ga.,  1473;  Altamaha  River,  Ga., 
1477;  Oconee  River,  Ga.,  1481;  Ocmulgee  River,  Ga.,  1485;  Brunswick  Harbor,  Ga., 
1490;  Brunswick  Outer  Bar,  Ga.,  1501;  Jekyl Creek,  Ga.,  1504;  Cumberland  Sound, 
Ga.,  1508;  inside  water  route  between  Savannah,  Ga  ,  and  Fernandina,  Fla.,  1515; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1519. 

Surveys. — Savannah  River,  Ga.,  between  Spirit  Island  and  point  wliere  Charleston 
and  Savannah  Railroad  crosses,  1520;  steamboat  channel  between  Beaufort,  S.  C, 
and  Savannah,  Ga.,  1521. 

APPENDIX  N. 
REPORT  OF  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Johns  River,  Fla.,  1529;  Upper  St.  Johns  River,  Fla.,  1534 
Volusia  Bar,  Fla.,  1536;  Ocklawaha  River,  Fla.,  1537;  St.  Augustine  Harbor,  Fla. 
1539;  Indian  River,  Fla.,  1541;  northwest  entrance,  Key  West  Harbor,  Fla.,  1546 
Caloosahatchee  River,  Ha.,  1549;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1551 
Sarasota  Bay,  Fla.,  1553;  Manatee  River,  Fla.,  1555;  Withlacoochee  River,  Fla., 
1556;  Suwanee  River,  Fla.,  1558;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1560. 

Examinations  and  Surveys.— St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  near 
Palatka,  and  channel  to  Sanford  and  points  above,  1560;  St.  Lucia  Inlet  and 
River,  Fla.,  1564;  entrance  to  Biscay ne  Bay,  Fla.,  1566;  Tampa  Bay,  Fla.,  from 
Port  Tampa  to  month,  1570;  Anclote  River,  Fla.,  1573;  Crystal  River,  Fla.,  at  its 
month,  1576:  Withlacooche  River,  Fla.,  from  mouth  to  head  of  navigation,  1579; 
St.  Johns  River,  Fla.,  from  Jacksonville  to  the  ocean,  1586;  harbor  at  Cape  Can- 
averal, Fla.,  1604. 

APPENDIX  O. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements. — Apalachicola  Bay,  Fla.,  1611 ;  Apalachicola  River,  the  Cut-off,  and 
Lower  Chipola  River,  Fla,,  1615;  Flint  River,  Ga.,  1617;  Chattahoochee  River, 
Ga.  and  Ala.,  1619;  Choctawhatchee  River,  Fla.  and  Ala.,  1626;  harbor  at  Pensa- 
cola,  Ha.,  1629;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1661;  Alabama  River, 
Ala..  1663;  Coosa  River,  Ga.  and  Ala,,  1670;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1679. 

ExAMiNATiox.—Carrabelle  Bar  and  Harbor,  Fla.,  1680. 

APPENDIX  P. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements.— Mobile  Harbor,  Ala.,  1683;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1691;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1692;  Noxubee  River,  Miss.,  1699;  Pascagoula  River,  Miss.,  1700;  Chickasaliay 
River,  Miss.,  1703;  Leaf  River,  Miss.,  1704 ;  harbor  at  Biloxi  Bay,  Miss.,  1705;  Pearl 
River  below  Jackson,  Miss.,  1706;  Pearl  River  between  Carthage  and  Jackson, 
Miss.,  1708;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1710;  Bogue 
Chitto,  La.,  1711;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1712. 

Examinations  and  Survey.— Bar  in  Horn  Island  Pass.  Miss.,  1714;  Noxubee  River, 
Miss.,  from  Macon  to  month  of  Hashuqua  Creek,  1715;  channel  between  Mobile 
Bay  and  Mississippi  Sound,  1716. 
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PART    III. 

APPENDIX  Q. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1725. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncte  River  and  Bogue  Falia,  La.,  1742;  Tickfaw  River  and 
its  tributaries,  La.,  1744;  Amite  River  and  Bayou  Manchac,  La.,  1747;  Bayou 
Lafourche,  La.,  1750;  Bayou  Terrebonne,  La.,  1753;  Bayou  Plaquemine,  Grand 
River,  and  Pigeon  bayous,  La.,  1754;  Bayou  Corn-tableau,  La.,  1760;  Bayou  Teche, 
La.,  1763;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  1766;  Mermentau 
River  and  tributaries,  La.,  1768;  mouth  and  passes  of  Calcasieu  River,  La.,  1770; 
harbor  at  Sabine  Pass,  Tex.,  1774;  Sabine  River,  Tex.,  1778;  Neches  River,  Tex., 
1781;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1782. 

Examinations. — Bayou  Bonfuca,  La.,  1783;  Chefuncte  River  and  Bogue  Falia,  La., 
1784;  Tickfaw  River  and  tributaries,  La.,  1786;  Bayou  Teche,  La.,  from  St.  Martin- 
ville  to  Port  Barre,  1788 ;  channel  through  Sabine  Lake,  Tex.,  from  mouths  of  Sabine 
and  Neches  rivers  to  head  of  pass  to  Gulf  of  Mexico,  1790. 

APPENDIX  S. 
REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 
Examinations.— Baton  Rouge  Harbor,  La.,  1703;  harbor  at  Bayou  Sara,  La.,  1795. 

APPENDIX  T.  .' 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor;  Tex.,  1797;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1806;  channel  in  West  Galveston  Bay,  Tex.,  1809;  Trinity  River, 
Tex.,  1813:  Cedar  Bayou,  Tex.,  1815;  Buffalo  Bayou,  Tex.,  1816;  harbor  at  Brazos 
Santiago,  Tex.,  1819. 

Examinations  and  Survey. — Colorado  River  from  mouth  to  Wharton,  Tex.,  1821 ; 
Guadalupe  River,  Tex.,  from  mouth  to  Cuero,  1826;  bar  and  harbor  at  Brazos  San- 
tiago, Tex.,  1830;  Brazos  River.  Tex.,  from  Waco  to  Richmond,  1833;  Brazos  River, 
Tex.,  from  Velasco  to  Richmond,  1838. 

APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.— Red  River,  La.  and  Ark.,  1848;  Red  River  above  Fulton,  Ark., 
1881;  Cypress  Bayou,  Tex.  and  La.,  1885;  Ouachita  and  Black  rivers,  Ark.  and 
La.,  1887;  bayous  D'Arbonne  and  Corney,  La.,  1914;  Bayou  Bartholomew,  La. 
and  Ark.,  1917 ;  Bcruf  River,  La.,  1920;  Tensas  River  and  Bayou  Macon,  La.,  1923; 
Big  Black  River,  Miss.,  1926;  Yazoo  River,  Miss.,  1929;  mouth  of  the  Yazoo  River, 
Miss.,  1933;  Tchula  Lake,  Miss.,  1942;  Tallahatchie  River,  Miss.,  1945;  Steele 
and  Washington  bayous,  Miss.,  1948;  Big  Sunflower  River,  Miss.,  1949;  Big  Hatchee 
River,  Tenn.,  1952;  water  gauges  on  Mississippi  River  and  its  principal  tributaries, 
1955. 

Examinations.— Bayou  Dugdemona,  La.,  1961;  Bayou  Castor,  La.,  1962;  Little 
River,  Ark.,  from  Fultou  to  White  Cliffs,  1965;  Bceuf  River,  Ark.,  above  Wallaces 
Landing,  1969;  Bayou  Macon,  Ark.,  above  Floyd,  1974;  Yalobusha  River,  Miss., 
1979;  Little  River,  La.,  1984;  Bogue  Phalia,  Miss.,  at  "The  Narrows,"  1988;  Bear 
Creek,  Miss.,  1990. 
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APPENDIX  V. 
REPORT  OF  LIEUT.  WILLIAM  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements.— Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1995; 

Arkansas  River,  Ark.,  1998:  Fourche  Le  Fevre  River,  Ark.,  2013;  Petit  Jean  River, 

Ark.,  2015;  White  River,  Ark.,  2017;  Cache  River,  Ark.,  2024;  Black  River,  Ark. 

and  Mo.,  2025;  Current  River,  Ark.  and  Mo.,  2029;  St.  Francis  River,  Ark.,  2031; 

St.  Francis  River,  Mo.,  2035;  removing  sunken  vessels  or  craft  obstructing  or 

endangering  navigation,  2037. 
Examinations. — Cache  River  to  Riverside,  Ark.,  2037;  St.  Francis  River,  from  the 

Sunk  Lands  to  Greenville,  Mo.,  2040. 

APPENDIX  W. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2043;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2059;  harbor  at  St.  Louis,  Mo.,  2091; 
Kaakaskia  River,  111.,  2093. 

APPENDIX  X. 

REPORT  OF  LIEUT.  CHARLES  KELLER,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  2095;  Mississippi  River  between  mouth  of  Missouri  River  and  Minneapolis, 
2108;  operating  and  care  of  Des  Moiues  Rapids  Canal  and  Dry  Dock,  2152;  oper- 
ating and  care  of  Galena  River  improvement,  111.,  2157 ;  Mississippi  River  between 
Minneapolis  and  St.  Paul — construction  of  Lock  and  Dam  No.  2,  2158. 

Examinations  and  Surveys.— Quincy  Bay,  111.,  2159:  La  Crosse  Harbor,  Wis., 
2162 ;  east  bank  of  Mississippi  River  from  Warsaw  to  Quincy,  111.,  2163 ;  west  bank 
of  Mississippi  River  from  Flint  Creek  to  the  Iowa  River,  2168. 

APPENDIX  Y. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  2171;  con- 
struction of  reservoirs  at  headwaters  of  Mississippi  River,  2174 ;  operating  and 
care  of  reservoirs  at  headwaters  of  Mississippi  River,  2179 ;  Chippewa  River,  includ- 
ing Yellow  Banks,  Wis.,  2183;  St.  Croix  River,  Wis.  and  Minn.,  2191 ;  Minnesota 
River,  Minn.,  2194;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  2197;  gauging 
Mississippi  River  at  or  near  St.  Paul,  Minn.,  2202;  surveys  for  reservoirs  at  sources 
of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  2206. 

Examinations. — Minnesota  River,  Minn.,  with  view  to  protecting  banks  opposite 
borough  of  Belle  Plaine  and  at  and  near  Mankato,  2206;  Big  Stone  Lake,  Minn., 
with  view  to  construction  of  reservoirs,  2208;  Red  Lake  River,  Minn.,  from  This/ 
River  Falls  to  Red  Lake,  2211. 

APPENDIX  Z. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Improvements.— Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2213;  removal  of  snags  and  other  obstructions  in  Missouri 
River  above  Sioux  City,  Iowa,  2238;  Yellowstone  River,  Mont,  and  N.  Dak.,  2240; 
examination  of  Nebraska  side  of  the  Missouri  River  opposite  Sioux  City,  Iowa, 
2240;  Tongue  River,  Mont.,  2243. 

APPENDIX  A  A. 
REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  River,  Tenn.,  2245;  Forked  Deer  River,  Tenn.,  2247;  Cum- 
berland River,   Tenn.   and  Ky.,  2250;  Cauey  Fork  River,  Tenn.,  2264. 

Survey.— Forked  Deer  River,  from  Dyersburg,  Tenn.,  to  the  Obion  River  and  th< 
to  the  Mississippi,  2266. 
BNG  95 II 
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APPENDIX  B  B. 

REPORT  OF  CAPT.  THEO.  A.  BINGHAM,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River,  2283 ;  operating  and  care  of  Muscle  Shoals  Canal, 
Tennessee  River,  2305;  Hiwassee  River,  Tenn.,  2311;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2313;  Clinch  River,  Tenn.,  2318. 

APPENDIX  C  C. 
REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2322 ;  operating  snag  hoat  on  Ohio  River,  2355 ;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2359;  movable 
dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  2363;  ice  harbor  at  mouth 
of  Muskingum  River,  Ohio,  2368;  Muskingum  River,  Ohio,  2370;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2371;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  2384. 

Examination  and  Surveys. — Ohio  River  at  Iron  ton,  Ohio,  2385;  Evansville  Har- 
bor, I  ml.,  2388;  Muskingum  River,  Ohio,  from  Zanesville  to  Dresden,  2390. 

APPENDIX  D  D. 
REPORT  OF  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Monongahela  River,  W.  Va.  and  Pa.,  2396 ;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  2400;  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  2403;  purchase  of  Lock  and  Dam  No.  6,  Monongahela 
River,  Cheat  River,  W.  Va.,  2404 ;  Allegheny  River,  Pa.,  2406 ;  dam  at  Herr  Island, 
Allegheny  River,  near  Pittsburg,  Pa.,  2410. 

Examination.— Tioneuta  River  (Creek),  Pa.,  2417. 

Harbor  Lines.— Pittsburg  Harbor,  Pa.,  and  on  both  sides  of  the  Ohio  River  as  far 
down  as  Davis  Island  Dam,  2420. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  2427:  Indiana  Chute, 
Falls  of  the  Ohio  River,  2431;  operating  and  care  of  Louisville  and  Portland  Canal, 
Ky.,  2434;  Wabash  River,  Ind.  and  111.,  2441;  White  River,  Ind.,  2445. 

APPENDIX  F  F. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2447;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2458;  Elk  River,  W.  Va.,  2460;  Gau- 
ley  River,  W.  Va.,  2462;  New  River,  Va.  and  W.  Va.,  2465. 

Examinations. — Big  Coal  and  Little  Coal  rivers,  W,  Va.,  2465;  Elk  River,  W.  Va., 
2466. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements.— Tradewater  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rumsey,  Ky., 
2470;  Green  River,  above  mouth  of  Big  Barren  River,  Ky.  (Lock  No.  5),  2473; 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2475 ;  Rough 
River,  Ky..  2481 ;  Kentucky  River,  Ky.,  2484 ;  operating  and  care  of  locks  and  dams 
on  Kentucky  River,  Ky.,  2489;  Licking  River,  between  Farmers  and  West  Liberty, 
Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  2498;  Levisa  Fork  of  Big  Sandy  River, 
Ky.,  2503;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2505;  Guyandotte  River. 
W.  Va.,  2508:  Little  Kanawha  River,  W.  Va.,  2510;  operating  and  care  of  lock  and 
dam  on  Little  Kanawha  River,  W.  Va.,  2511. 

Examinations. — Licking  River,  Ky.,  for  an  ice  harbor  and  lock  and  dam  near  its 
mouth,  2513 ;  Guyandotte  River,  W.  Va.,  2517 ;  Little  Kanawha  River,  W.  Va.,  2520. 
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PART     IV. 

APPENDIX    HH. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  2528;  harbor  at  Agate  Bay,  Minn., 
2530;  harbor  at  Duloth,  Minn.,  2533;  harbor  at  Superior  Bay  ana  St.  Louis  Bay, 
Wis.,  2549 ;  harbor  at  Ashland,  Wis.,  2554 ;  harbor  at  Ontonagon,  Mich  ,  2557 ;  Eagle 
Harbor,  Mich.,  2560;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2561; 
harbor  at  Marquette,  Mich.,  2571;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2576. 

Examinations  and  Surveys. —Harbors  of  Superior,  Wis.,  and  Duluth,  Minn., 2579; 
mouth  of  Iron  River,  Lake  Superior,  Flag  Lake,  and  mouth  of  Flag  River,  Wis., 
2580;  Allouez  Bay,  Wis.,  2584;  canal  connecting  Lake  Superior  and  Mississippi 
River,  2587. 

Harbor  Lines. — St.  Louis  Bay,  around  Grassy  Point,  Minn,  and  Wis.,  and  along 
St.  Louis  River  above  Grassy  Point  as  far  as  Spirit  Lake,  2588. 

APPENDIX  II. 

REPORT  OF  CAPT.  CARL  T.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements. — Manistique  Harbor,  Mich.,  2592;  Cedar  River  Harbor,  Mich.,  2593; 
Menominee  Harbor,  Mich,  and  Wis.,  2595;  Menominee  River,  Mich,  and  Wis., 
2599;  Oconto  Harbor,  Wis., 2600;  Pensaukee  Harbor,  Wis.,  2602;  Green  Bay  Harbor. 
Wis.,  2603;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2606;  operating  ana 
care  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2612:  harbor  of  refuge  at 
entrance  of  Sturgeon  Bay  aud  Lake  Michigan  Canal,  Wis.,  26i4 ;  Ahnapee  Harbor, 
Wis.,  2617;  Kewaunee  Harbor,  Wis.,  2620;  Two  Rivers  Harbor,  Wis.,  2623;  Mani- 
towoc Harbor,  Wis.,  2626;  Sheboygan  Harbor,  Wis.,  2630;  Port  Washington  Har- 
bor, Wis.,  2634;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2637;  Milwaukee  Harbor, 
Wis.,  2640;  Racine  Harbor,  Wis.,  2645;  Kenosha  Harbor,  Wis..  2649;  Waukegan 
Harbor,  111.,  2653;  Fox  River,  Wis.,  2657;  operating  and  care  of  locks  and  dams  on 
Fox  River,  Wis.,  2666;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2681. 

Examinations. — Oconto  River,  Wis.,  2681;  Wbitefish  River,  Mich.,  for  a  harbor  at 
month  in  Little  Bay  de  Noc,  2684. 

Harbor  Lines.— Milwaukee  River  at  Milwaukee,  Wis.,  2686;  Fox  River  along  the 
city  fronts  of  Green  Bay  and  Fort  Howard,  Wis.,  2687. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Ihprovbments. — Chicago  Harbor,  111.,  2693;  Calumet  Harbor,  111.,  2701;  Calumet 
River,  111.  and  Ind  ,  2706;  Illinois  River,  111.,  2714;  operating  and  care  of  La 
Grange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2723;  Illinois  and  Mis- 
sissippi Canal,  111.,  2726, 2770. 

Survey. — Calumet  Harbor,  111.,  2771. 

APPENDIX  K  K. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2776;  St.  Joseph  Harbor,  Mich.,  2782; 
St.  Joseph  River,  Mich.,  2786;  South  Haven  Harbor,  Mich.,  2787.;  Saugatuck  Har- 
bor, Mich.,2790;  Holland  (Black  Lake)  Harbor,  Mich.,  2793;  Grand  Haven  Harbor, 
Mich.,  2795:  Muskegon  Harbor,  Mich.,  2799;  White  Lake  Harbor,  Mich.,  2802; 
Pentwater  Harbor,  Mich.,  2804;  Ludington  Harbor,  Mich.,  2806;  Manistee  Harbor, 
Mich.,  2808:  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich.,  2811; 
Frankfort  Harbor,  Mich., 2813;  Charlevoix  Harbor,  Mich.,  2816;  Petoskey  Harbor, 
Mich.,  2818 ;  dredging  at  harbors  on  east  shore  of  Lake  Michigan,  2822 ;  Cheboygan 
Harbor,  Mich.,  2823;  Alpena  Harbor  (Thunder  Bay  River)  Mich.,  2826;  Saginaw 
River,  Mich.,  2828;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  2831; 
Black  River  at  Port  Huron,  Mich.,  2834;  mouth  of  Black  River,  Mich.,  2836;  Clin- 
ton River,  Mich.,  2837;  Rouge  River,  Mich.,  2839;  turning  basin  in  Rouge  River, 
Mich. ,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2840. 

Examinations. — Kalamazoo  River,  Mich.,  2841;  Kawkawlm  River,  Mich.,  2846; 
Tittabawassee  River,  Mich.,  2848;  Shiawassee,  Bad,  and  Flint  rivers,  Micfc.,  2852; 
Clinton  River,  Mich.,  2857. 
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APPENDIX  L  L. 
REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  the  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo,  2859;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2867;  St.  Marys  River  at  the  Falls,  Mich.,  2888;  Hay  Lake  Channel,  St. 
Marvs  River,  Mich.,  3048;  St.  Clair  Flats  Canal,  Mich.,  3063;  operating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  3064;  Detroit  River,  Mich.,  3066. 

Harbor  Lines. — Lake  St.  Clair,  Mich.,  from  lower  end  of  Grossepoint  to  Milk  River, 
3069. 

PART  V. 

APPENDIX  M  M. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  3071;  Toledo  Harbor,  Ohio,  3074;  Port 
Clinton  Harbor,  Ohio,  3081;  Sandusky  Harbor,  Ohio,  3083;  Sandusky  River,  Ohio, 
3091;  Huron  Harbor,  Ohio,  3092;  Vermilion  Harbor,  Ohio,  3096;  Black  River 
Harbor,  Ohio,  3097;  Cleveland  Harbor,  Ohio,  3100;  Fairport  Harbor,  Ohio,  3107; 
Ashtabula  Harbor,  Ohio,  3113;  Conneaut  Harbor,  Ohio,  3117. 

Survey. — Ashtabula  Harbor,  Ohio,  3122. 

Harbor  Lines.— Cleveland  Harbor,  Ohio,  3127;  Fairport  Harbor,  Ohio,  3130. 

APPENDIX  N  IT. 
REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  3135;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
3142;  Dunkirk  Harbor,  N.  Y.,  3143;  Buffalo  Harbor,  N.  Y.,  3146;  survey  and  plan 
for  extending  the  present  outer  breakwater  at  Buffalo,  N.  Y.,  to  Stony  Point,  3149; 
Ton awanda  Harbor  and  Niagara  River,  N.  Y.,  3162;  Niagara  River  from  Tona- 
wanda  to  Port  Day,  N.  Y.,  3166;  Wilson  Harbor,  N.  Y.,  3168;  Olcott  Harbor,  N.  Y., 
3171 ;  Oak  Orchard  Harbor,  N.  Y.,  3172. 

Examination.— Dunkirk  Harbor,  N.  Y.,  3173. 

Harbor  Lines. — Outer  harbor,  Buffalo,  N.  Y.,  3176;  Niagara  River  in  the  vicinity 
of  Ferry  street,  Buffalo,  N.  Y.,  3180. 

'  APPENDIX  O  O. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Charlotte,  N.  Y.,  3183;  harbor  at  Pultneyville,  N.  Y., 
3188;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3192;  harbor  at  Little  Sodua  Bay,  N.  Y., 
3198;  harbor  at  Oswego,  N.  Y.,  3204;  harbor  at  Sacketts  Harbor,  N.  Y.,  3221. 

Examination. — Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  N.  Y.,  3222. 

APPENDIX  P  P. 
REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  3227:  Ogdensburg  Harbor,  N.  Y.,  3229;  breakwater  at  Rouse  Point, 
Lake  Champlain,  N.  Y.,  3232;  Great  Chazy  River,  N.  Y.,  3234;  Plattsburg  Harbor, 
N.  Y.,  3235;  Burlington  Harbor,  Vt.,  3236;  Otter  Creek,  Vt.,  3239;  Ticonderoga 
River,  N.  Y.,  8240;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3241. 

Examinations.— W  aldington  Harbor,  N.  Y.,  3242;  Missisquoi  River,  Vt.,  3243. 
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APPENDIX  Q  Q. 

REPORT  OP  COL.  G.  H.  MENDELL,  CORPS  OP  ENGINEERS. 

Improvement.— Oakland  Harbor,  Cal.,  3247. 

Examinations.— Sunken  rocks  off  Fort  Point,  San  Francisco  Harbor,  Cal.,  3251; 
Mile  Rocks,  San  Francisco  Harbor,  Cal.,  3252;  Arch  Rock,  San  Francisco  Harbor, 
Cal.,  3253;  Noonday  Rocks,  San  Francisco  Harbor,  Cal.,  3254;  Blossom  Rock,  San 
Francisco  Harbor,  Cal.,  3256;  Two  Mission  Rocks,  San  Francisco  Harbor,  Cal., 
3257;  Shag  Rock,  San  Francisco  Harbor,  Cal.,  3258;  Anita  Rock,  San  Francisco 
Harbor,  Cal.,  3259;  Invincible  Rock,  Whiting  Rock,  and  Fifteen-foot  Rock,  known 
as  The  Brothers,  near  Point  San  Pablo,  San  Francisco  Bay,  Cal.,  3260. 

APPENDIX  R  R. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Napa  River,  Cal.,  3263;  Redwood  Creek,  Cal.,  San  Lnis  Obispo 
Harbor,  Cal.,  3265;  Wilmington  Harbor,  Cal.,  3268;  San  Diego  Harbor,  Cal.,  3273; 
Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  3278. 

Examinations.— El  Moro  Harbor,  Cal.,  3278;  San  Rafael  Creek,  Cal.,  3281;  Snisun 
Creek,  Cal.,  3283:  Napa  River,  Cal.,  between  North  and  Sonth  Vallejo,  3285. 

Harbor  Lines.— Wilmington  Harbor,  Cal.,  3287. 

APPENDIX  8  8. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaquin  River,  Cal.,  3291;  Mokelnmne  River,  Cal.,  3297;  Sac- 
ramento and  Feather  rivers,  Cal.,  3299;  Petaluma  Creek,  Cal.,  3308;  Humboldt 
Harbor  and  Bay,  Cal.,  3310. 

Examinations  and  Surveys. — Feather  River,  Cal.,  above  Marysville,  3325;  Geor- 
giana  River,  Cal.,  3328;  Mendocino  Harbor,  Cal.,  3330;  American  River,  Cal.,  3335; 
Old  River  Branch  of  San  Joaqnin  River,  Cal.,  3338 ;  Crescent  City  Harbor,  Cal.,  3339. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Coquille  River,  Oreg.,  3344:  Coquille  River,  Oreg.,  between  Coquille 
City  and  Myrtle  Point,  3348;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3357;  Har- 
bor at  Coos  Bay,  Oreg.  (dredging),  3367;  Umpqua  River,  Oreg.,  3369;  mouth  of 
8iuslaw  River,  Oreg.,  3372;  Yaquma  Bay,  Oreg.,  3375;  Tillamook  Bay  and  Bar, 
Oreg.,  3382;  entrance  to  Nehalem  Bay,  Oreg.,  $386;  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  district,  3388;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  3391;  Columbia  River  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  3393 ;  Columbia  River  from 
Rock  Island  Rapids  to  Foster  Creek  Rapids,  Wash.,  3395;  Willapa  River  and  Har- 
bor, Wash.,  3399;  Grays  Harbor  and  Chehalis  River,  Wash.,  3405 ;  Chehal is  River, 
Wash.,  3413;  harbor  at  Olympia,  Wash.,  3416;  waterway  connecting  Puget  Sound 
with  Lakes  Union  and  Washington,  3422 ;  Everett  Harbor,  Wash.,  3430;  Swinomish 
Slough,  Wash.,  3435;  Puget  Sound  and  its  tributary  waters,  Wash.,  3442. 

Examinations  and  Surveys. — Umpqua  River,  Oreg.,  from  Scottsburg  to  Elkton 
Rapids,  3448;  Ynqnina  Bay,  Oreg.,  3450;  Quillayute  Harbor  and  River,  Wash., 
3452;  Clallam  Bay,  Wash.,  3456;  Puget  Sound,  Wash.,  from  Hoods  Canal  to 
North  Bav,  Wash.,  3466;  Bellinghara  Bav,  Wash.,  3472;  Okanogan  River,  Wash., 
3475:  Flathead  River,  Mont.,  and  Pend  d'Oreille  River,  Mont.,  3480;  North  River, 
Wash.,  3485;  Kootenai  River  above  Jennings,  Mont.,  3489;  Port  Orford,  Oreg., 
3491;  Coos  River,  Oreg.,  3502;  Alsea River,  Oreg.,  3505 ;  Nestucca  River,  Oreg.,  35&; 
Nooksack  River.,  Wash.,  3511;  Kootenai  River,  Idaho,  3515;  Grays  Harbor  and  its 
bar  entrance,  Wash.,  3517;  Columbia  River,  Wash.,  from  Rock  Island  Rapids  to 
the  Okanogan  River,  3534. 

Harbor  Links.— 'Paget  Sound,  at  Seattle  and  Ballard,  Wash.,3453 ;  Hoquiam  Harbor, 
Wash.,  3547. 
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APPENDIX  U  U. 

REPORT  OF  MAJ.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

Improvements. — Mouth  of  Columbia  River,  Oreg.  and  Wash.,  3551;  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Ore^.,  3561:  Columbia  River  between 
Vancouver,  Wash.,  and  mouth  of  Willamette  River,  3566;  canal  at  the  Cascades, 
Columbia  River,  Oreg.,  3568;  Columbia  River  at  Three-mile  Rapids,  and  boat 
railway  from  The  Dalles  Rapids  to  Celilo  Falls,  3589;  Willamette  River  above 
Portland,  and  Yamhill  River,  Oreg.,  3591;  Cowlitz  River,  Wash.,  3594;  Youngs 
and  Klasquine  rivers,  3595;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
3596. 

Examinations  and  Surveys. — Clatskanie  River,  Oreg.,  from  month  to  town  ot 
Clatskanie,  3596;  Tualiton  River,  Oreg.,  to  Hillsboro,  and  to  the  head  of  naviga- 
tion, 3598;  Lewis  River,  Wash.,  3600;  Yamhill  River,  Oreg.,  up  to  McMinnviHe, 
3602;  Columbia  River,  below  Tongue  Point,  bv  way  of  the  Southern  Channel,  in 
front  of  Astoria,  Oreg.,  3605. 

APPENDIX  V  V. 

REPORT  OF  LIEUT.  COMMANDER  DANIEL  DELEHANTY,  UNITED  STATES 

NAVY. 

Supervision  of  the  harbor  of  New  York,  3609. 

PART   VI. 

APPENDIX  W  W. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  Comstock,  colonel,  Corps  of  Engineers,  bvt.  brig,  gen.,  U.  S.  A.,  president  te 
February  3, 1895;  G.  L.  Gillespie,  lieutenant-colonel,  Corps  of  Engineers,  U.  S.  A., 
president  since  February  15,  1895;  Charles  R.  Sutkr,  lieutenant-colonel,  Corps 
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IMPROVEMENT    OF    RIVERS  AND   HARBORS    ON  LAKE  ERIE   WEST   OF 
ERIE,  PENNSYLVANIA. 


REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Monroe  Harbor,  Michigan. 

2.  Toledo  Harbor,  Ohio. 

3.  Port  Clinton  Harbor,  Ohio. 

4.  Sandusky  Harbor,  Ohio. 

5.  Sandusky  River,  Ohio. 

6.  Huron  Harbor,  Ohio. 


7.  Vermilion  Harbor,  Ohio. 

8.  Black  River  Harbor,  Ohio. 

9.  Cleveland  Harbor,  Ohio. 

10.  Fairport  Harbor,  Ohio. 

11.  Ashtabula  Harbor,  Ohio. 

12.  Conneaut  Harbor,  Ohio. 


survey. 
13.  Ashtabula  Harbor,  Ohio. 

HARBOR   LINES. 

14.  Cleveland  Harbor,  Ohio.  I  15.  Fairport  Harbor,  Ohio. 


United  States  Engineer  Office, 

Cleveland,  Ohio,  July  9,  1895. 
General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
works  in  my  charge  for  fiscal  year  ending  June  30,  1895.  In  carrying 
on  the  works  of  river  and  harbor  improvement  I  have  been  very  faith- 
fully and  ably  assisted  by  Mr.  William  T.  Blunt  and  Mr.  F.  S.  Burrowes, 
United  States  assistant  engineers. 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Lieut.  Col,  Corp 8  of  Engineers. 
Brig.  Gen.  Wm.  P.  Oraiohill, 

Chief  of  Engineers)  U.  ti.  A. 


M  M  i. 

IMPROVEMENT  OF  MONROE  HARBOR,  MICHIGAN. 

Iu  1834  the  ltaisin  River  emptied  into  Lake  Erie  at  the  southerly  end 
ot  a  low/marshy  peninsula  lying  between  the  channel  and  the  lake. 
The  water  at  the  mouth  was  very  shallow,  being  over  a  bar  on  which 
the  deepest  soundings  were  only  5  feet. 
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A  plan  was  proposed  to  improve  the  chancel  by  cutting  a  canal 
across  the  neck  of  the  peninsula  and  extending  piers  from  its  mouth 
to  a  depth  of  10  feet  in  the  lake.  The  canal  thus  planned  was  4,000  feet 
long,  100  feet  wide,  and  10  feet  deep,  with  sides  protected  by  oak  sheet 
piling,  secured  above  water  to  waling  pieces  bolted  to  heavy  oak  piles. 

The  amount  expended  in  construction  and  maintenance  of  the  chan- 
nel from  1835  to  1882,  inclusive,  was  $213,515.27. 

The  original  construction  was  completed  many  years  ago,  and  a  light- 
house and  keeper's  dwelling  were  erected  on  the  outer  end  of  the  north 
pier.  The  piers  diverge  so  that  the  entrance  is  about  200  feet  wide. 
In  the  channel  of  the  river  to  the  wharves  at  Monroe,  a  distance  of  2£ 
miles  from^tbe  lake,  the  depth  is  9  feet  or  more,  and  about  the  same 
depth  is  maintained  over  the  bar. 

In  1886  a  project  was  adopted  to  repair  the  piers  and  canal  revet- 
ment and  to  dredge  the  channel  if  necessary.  The  original  estimate 
of  cost  was  $20,000.  The  work,  being  old,  however,  deteriorated  faster 
than  the  repairs  were  made  under  very  small  appropriations,  so  that  in 
1891,  after  $12,000  had  been  expended,  covering  live  years,  it  became 
necessary  to  increase  the  estimate  for  completion  to  $26,000,  which  was 
equivalent  to  making  the  original  estimate  $38,000. 

The  following  appropriations  have  been  made  for  the  repairs: 

August  5, 1886 $2,000 

August  11,  1888 5,000 

September  19,  18y0 5,000 

July  13,  1892 10,000 

August  17,  1894 5,000 

Total 27,000 

Expended  and  incurred  to  June  30, 1894 21,915 

Various  repairs  were  made  from  time  to  time,  and  in  1893  the  super- 
structure of  north  pier,  a  total  length  of  1,122  linear  feet,  was  entirely 
rebuilt  to  a  height  of  6  feet  above  water.  The  depths  of  water  remain 
practically  the  same  as  they  were  a  year  ago,  the  channel  d^pth  at  that 
time  over  the  bar  and  in  the  river  channel  being  9  feet  or  more. 

The  last  appropriation  of  $5,000  is  being  expended  in  renewing  super- 
structure of  south  pier.  The  timber  and  iron  have  been  purchased  oy 
contract  after  advertising,  the  contracts  being  made  with  the  lowest 
bidders. 

All  the  timber  and  iron  have  been  delivered.  The  work  of  tearing  out 
old  superstructure  was  begun  May  8,  1895. 

The  outer  end  of  the  pier  for  a  short  distance  is  18  feet  wide  and  is 
in  fair  condition,  having  been  repaired  a  few  years  ago.  Prom  the 
inner  end  of  the  part  of  18  feet  width  the  crib  is  12  wide,  except  a  part 
170  feet  long,  which  is  but  7J  feet  wide.  A  length  of  520  feet  of  old 
superstructure  has  been  removed;  270  linear  feet  has  been  rebuilt,  60 
feet  more  has  been  completed  except  deck  joists,  aud  30  feet  has  been 
leveled  up  and  one  course  of  timber  has  been  put  on. 

Amount  expended  and  incurred  in  last  fiscal  year $1, 113. 18 

The  balance  now  available  will  be  expended  in  repairs  of  the  south 
pier. 

The  revetment  of  the  canal  is  in  very  bad  condition,  aud  as  it  is  nec- 
essary for  preservation  of  the  channel,  it  should  be  repaired.  When 
the  canal  was  first  constructed  it  was  cut  through  lands  owned  by  ihe 
United  States.  The  lands  were  subsequently  ceded  to  the  State  of 
Michigan.    It  has  been  held  by  the  Attorney- General  of  the  United 
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States  that  a  reservation  50  feet  wide  on  each  side  of  the  canal  is  still 
vested  in  the  United  States. 

The  commerce  of  the  place  is  very  small  and  is  not  increasing,  so 
that  no  deepening  of  the  channel  is  likely  to  be  required.  Excursion 
steamers  run  to  the  piers  from  Toledo  during  the  summer  season. 

The  harbor  of  Monroe  is  in  the  collection  district  of  Detroit,  Mich.  There  is  a 
light-house  on  the  outer  end  of  the  west  pier. 

Money  statement. 

July  1,  1894,  balance  unexpended $100. 00 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

5,100.00 
Jane  30,  1895,  amount  expended  during  fiscal  year 485. 06 

July  1,  1895,  balance  unexpended 4,614.94 

July  1,  1895,  outstanding  liabilities 628.12 

July  1,  1895,  balance  available 3,986.82 

I  Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1897    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  proposals  for  furnishing  and  delivering  Umber  and  iron  for  repair  of  pier  at 
entrance  to  Monroe  Harbor,  Michigan,  received  and  opened  by  Lieut.  Col.  fared  A.  Smith, 
Corps  of  Engineer*,  at  Cleveland,  Ohio,  on  Tuesday,  February  It,  1895,  at  2  o'clock 
p.  »*.,  standard  time,  in  accordance  with  advertisement  dated  January  18, 1895. 

[Net  amount  available  for  the  purchases,  $3,000.] 


No. 


Name  and  address  of  bidder. 


White  vine 

timber,      Driftbolte, 
perM  feet  |    per  cwt. 
B.M. 


Russel  Wheel  and  Foundry  Co.,  Detroit  Mich. 

William  Howard  Prescott,  Cleveland.  Ohio 

C.E.Mitchell  &  Co., Ludineton, Mich.* 

Geo.  F.  Finael,  Monroe,  Mien -  — 

The  Upson  Nut  Co.,  Clevelaud.  Ohiot 

Walter  P.  Sterling.  Monroe,  Mich 

Wallace  M.  PattJson,  Cleveland,  Ohio 


$24.70  ! 
21.85 


25.25 


$2.25 


2.00 
1.55 
2.25 
1.80 


Spike*, 
per  cwt. 


Total. 


$2.45 


2.00 
1.05 
2.50 
2.20 


$154.88 

3, 104. 10 

2, 745. 93 

134.20 

111.  81 

3, 320. 07 

128.58 


*  Lowest  for  timber.    Incomplete. 


t  Lowest  for  iron. 


Recommended  that  the  contract  for  timber  be  awarded  to  Messrs.  C.  E.  Mitchell  & 
Co.,  of  Ludington,  Mich.,  and  for  iron  to  the  Upson  Nut  Company,  of  Cleveland,  Ohio, 
at  the  rates  named  in  their  proposals,  these  bids  being  the  lowest,  and  considered 
reasonably  low. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894.  relative  to  the  commerce  of  the  harbor 
at  Monroe,  Mich.,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 

Hecdpts:  Tons. 

Sand 384 

Cedar  poles &>*& 

Total ' »»«* 

EN0  96 193 
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Shipment* :  Ton  m . 

Flak 2O0 

Total  freight  tonnage: 

1894 30,  234 

1803 Not  given. 

V essoin .  '  Number.    Tonnage. 

Entering '  213  5.  14r» 

Departing 219  5.157 

Total  registered  tonnage: 

1894 10,:*O2 

1893 Not  given. 

Draft  of  largest  vessels  using  harbor,  11  feet.  Largest  vessels  do  not  load  to  full 
depth.  New  lines  of  transportation  were  established  as  follows,  viz:  The  Monroe 
and  Toledo  Excursion  Company  and  the  Monroe  Pier  Hotel  Company  Line. 


M  M  2. 

IMPROVEMENT  OF  TOLEDO  HARBOR,  OHIO. 

The  original  project  for  improving  this  harbor  was  adopted  in  1866, 
pursuant  to  the  requirement  of  river  and  harbor  act  approved  June  23, 
1866,  which  appropriated  $20,000  for  the  improvement.  The  project 
provided  for  improving  the  old  channel  through  Maumee  Bay  by  dredg- 
ing to  a  depth  of  12  feet  and  width  of  200  feet.  The  plan  was  amended 
from  time  to  time  as  necessities  increased,  until  the  old  channel  had 
been  dredged  to  a  depth*  of  16  feet.  In  1892  it  had  tilled  somewhat,  so 
that  the  mid-channel  depth  was  about  15,5  feet. 

The  total  amount  appropriated  and  expended  on  the  old  channel  is 
$724,332.61. 

In  1887  a  project  was  approved  by  the  Secretary  of  War  for  a  straight 
channel  through  Maumee  Bay,  in  compliance  with  previous  acts  of 
Congress.  The  channel  was  so  located  as  to  utilize  the  old  channel  as 
far  as  possible,  and  was  to  be  200  feet  wide  at  the  bottom  and  17  feet 
deep. 

Upon  the  basis  of  protecting  the  channel  by  revetments  or  piers 
through  at  least  a  part  of  its  length,  the  cost  of  the  project  was  esti- 
mated to  be  $1,875,000. 

The  following  appropriations  have  been  made  since  the  adoption  of 
the  project  for  a  straight  channel : 

July  5,  1884 $25,000.00 

Deduct  amount  reappropriated  for  old  channel  (see  note) 9, 632. 61 

15  367. 39 

August  5,  1886 112^500!  00 

August  11,  1888 150,000.00 

September  19, 1890 200,000.00 

July  13,  1892 200,000.00 

August  17, 1894 70,000.00 

Total 747,867.39 

Note. — By  act  of  August  5,  1886,  the  balance  then  available  of  amount  appropri- 
ated July  5,  1884,  for  straight  channel  was  made  available  for  clearing  the  old 
channel. 

Expenditures  incurred  on  straight  channel  to  June  30,  1894 $583, 7$3. 26 

Incurred  in  last  fiscal  year 97, 205. 74 

July  1,  1895,  balance  for  carrying  on  the  work 66, 898. 39 
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Jane  30,  1894,  the  entire  channel  had  been  dredged  as  originally 
planned  and  much  of  it  had  been  redredged  to  maintain  or  increase  the 
depths. 

At  the  beginuing  of  the  fiscal  year  a  contract  was  outstanding  with 
Messrs.  George  H.  Breymann  &  Bros.,  of  Toledo,  Ohio,  for  dredging  in 
the  straight  channel;  work  under  the  contract  was  continued  until 
November  24, 1894,  when  it  was  completed  and  the  contract  closed. 

Under  this  contract  amounts  were  dredged  as  follows: 

Outer  nectioo,  264,281  cubic  yards,  at  16  cento $42,284.96 

Turn-out  section,  63,787  cable  yard*,  at  14  cento 8, 930. 18 

Inner  section,  395,045  cubic  yards,  at  12  cento 47, 405. 40 

Removing  logs  labours 28.39 

Total,  702,319  cubic  yards  and  logging 98,648.93 

After  payments  were  made  for  work  under  above  contract  tbe  amount  of  * 
funds,  including  appropriation  of  August  17,  1894,  available  for  further 

operations  was,  approximately 89, 000. 00 

•    The  project  for  expenditure  of  this  amount  was  as  follows : 

First.  To  maintain  and  operate  the  United  States  dredge  plant  pertain- 
ing to  the  improvement 40,000.00 

This  dredge  to  complete  the  channels,  extending  the  improvement  up 

the  river,  and  after  its  completion  to  do  such  dredging  in  the  straight 

channel  as  may  be  required. 

Second.  Dredging  by  contract  after  advertising  in  the  usual  manner ....     40, 000. 00 
The  'work  by  contract  to  be,  first,  to  clear  the  inner  section  of  straight 

channel,  and  then  to  widen  outer  section  as  far  as  possible. 

Third.  For  contingencies  and  emergencies  of  all  kinds 9, 000. 00 

In  accordance  with  this  plan  proposals  for  dredging  were  invited  by 
public  advertisement,  dated  February  1, 1895. 

Bids  were  opened  March  1, 1895,  aud  the  contract  for  the  work  was 
awarded  to  Mr.  James  Booney,  of  Toledo,  Ohio,  who  was  the  lowest 
bidder,  at  11  cents  per  cublic  yard  for  dredging  inner  section  and  13 
cents  per  cubic  yard  for  outer  section. 

Work  was  begun  with  a  single  dredge  May  6,  and  auother  dredge 
was  added  on  May  15, 1895.  Both  dredges  were  working  at  the  close 
of  the  fiscal  year.  This  dredging  will  be  continued  until  the  amount 
allotted  has  been  expended. 

Amount  dredged  under  this  contract  previous  to  July  1,  1895,  80,608 
cubic  yards,  all  of  which  was  in  inner  section. 

The  dredging  under  contracts  in  the  last  year  has  been  in  removing 
shoal  parts  of  channels  previously  dredged  to  the  grade  of  17  feet. 
In  the  dredging  by  Breymann  &  Bros,  four  cuts,  each  about  40  feet, 
were  made;  one  cut  was  made  on  each  side  of  the  channel  to  a  depth 
of  21  feet,  and  a  cut  bordering  each  of  these  to  a  depth  of  19  feet; 
tbe  middle,  about  40  feet  wide,  was  not  dredged. 

By  this  method  the  best  results  are  obtained.  The  dredges  are  less 
in  the  way  of  passing  vessels  than  they  would  otherwise  be.  The  cuts 
are  deeper,  and  therefore  the  material  is  more  cheaply  removed,  and  by 
cutting  to  a  deeper  grade  the  banks  have  a  place  to  fill  before  the 
material  can  encroach  upon  the  proper  depth  of  chaunel.  The  continual 
passing  of  steamers  through  the  channel  keeps  the  bottom  stirred  up 
and  maintains  the  depth  in  the  middle,  but  tends  to  increase  the 
deposit  near  the  sides  of  the  channel. 

In  the  later  contract  with  Mr.  Rooney  the  outer  cuts  are  made  to 
leave  a  depth  of  19  feet  and  the  middle  cuts  a  depth  of  18  feet;  dredg- 
ing is  over  the  entire  area  of  the  channel. 

For  a  further  discussion  of  the  dredging  and  conditions  which  fill  the 
channel,  I  refer  to  the  report  of  Mr.  Willian  T.  Blunt,  assistant  engi- 
neer, which  is  appended  hereto. 
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Farther  observation  regarding  discussion  of  fill  in  the  channel,  as 
shown  by  comparative  sections  shown  on  drawings  accompanying 
annual  reports  for  1893  and  1894,  leads  to  the  conclusion  that  a  com- 
parison of  the  sections  is  useful  only  in  a  general  way.  In  the  open 
bay  it  is  n6t  practicable  to  make  the  sections  in  exactly  the  same  places 
in  the  successive  years,  and  soundings  could  not  in  any  event  be  made 
in  precisely  the  same  spots.  It  is  also  true  that  the  soundings  them- 
selves are  only  approximately  correct.  They  are  taken  from  a  boat  in 
motion,  and  often  when  there  is  a  sufficient  ripple  upon  the  water  to 
make  the  measurement  depend  to  some  extent  upon  the  judgment  of 
the  man  at  the  sounding  pole  or  line,  and  no  time  is  afforded  to  hold 
the  pole  or  line  exactly  vertical  when  the  sounding  is  taken.  An  oppor- 
tunity for  personal  error  is  thus  introduced,  which,  added  to  possible 
variations  from  other  causes,  greatly  limits  the  value  of  the  comparisons. 

At  the  end  of  the  last  fiscal  year  the  dredge  plant  belonging  to  the 
United  States  was  engaged  in  cutting  a  channel  400  feet  wide  and  about 
3,500  feet  long  over  what  is  known  as  "  The  Crossing,"  midway  between 
the  railroad  bridges.  Work  was  continued  until  November  21, 1894, 
when  the  dredge  was  laid  up  for  the  winter  and  to  make  necessary 
repairs. 

The  amount  of  material  removed  from  the  shoal  was  104,942  cubic 
yards,  and  but  a  small  amount  remains  to  be  dredged  to  complete  the 
work. 

The  river  and  harbor  act  of  August  17, 1894,  contained  the  following: 
"  Improving  harbor  at  Toledo,  straight  channel,  through  Maumee  Bay, 
Ohio:  Continuing  improvement,  $74,000,  a  part  of  which  may  be  used, 
in  the  discretion  of  the  Secretary  of  War,  in  removing  shoal  in  the  old 
channel  and  in  extending  the  improvement  up  the  Maumee  River." 

The  old  channel  covers  a  length  of  several  miles,  and  all  vessels  of 
heavy  draft  now  take  the  straight  channel.  To  dredge  shoal  parts  of 
the  old  channel  would  involve  a  very  large  amount  and  would  do  very 
little,  if  any,  good.  The  expenditure  of  any  part  of  the  appropriation 
for  that  purpose  has  therefore  not  been  recommended. 

In  the  summer  of  1894  a  survey  was  made  of  the  part  of  the  river 
above  the  bridge  at  Cherry  street  as  far  as  the  bridge  of  the  Lake 
Shore  and  Michigan  Southern  Railway  Company.  This  part  of  the 
river  contained  a  shoal  nearly  4,000  feet  long,  where  the  least  depth  in 
mid-channel  was  but  13  feet,  and  in  a  few  places  there  was  less  than  12 
feet  depth  of  water. 

A  x>lan  was  submitted  to  dredge  a  channel  400  feet  wide  and  18  feet 
deep  over  the  shoal.  This  project  was  approved  by  the  Secretary  of 
War.  Dredging  upon  this  shoal  was  commenced  April  29,  1895,  by  the 
U.  S.  dredge  Maumee  and  was  in  progress  at  the  end  of  the  fiscal  year. 
June  30,  1895,  about  one-fourth  of  the  area  of  the  shoal  had  been 
dredged;  the  amount  of  material  removed  was  44,426  cubic  yards. 

A  map  of  Maumee  River  below  the  bridge  of  the  Lake  Shore  aud 
Michigan  Southern  Railway,  and  part  of  Maumee  Bay,  is  forwarded  to 
accompany  and  explain  this  report. 

With  the  class  of  dredges  employed  upon  the  lakes  it  has  been  the 
invariable  experience  that  in  the  first  year  much  time  has  been  lost 
and  expense  incurred  by  the  necessity  of  frequent  and  often  expensive 
repairs.  In  this  respect  the  dredge  plant  built  and  purchased  by  the 
United  States  has  been  no  exception.  The  entire  cost  of  repairs  to 
dredge,  dump  scows,  and  tug  during  the  year  lias  been  $6,558.68.  The 
plant  is,  however,  in  much  better  condition  than  it  was  one  year  ago. 

The  shoals  dug  by  the  U.  S.  dredge  have  been  far  less  favorable  for 
good  results  thau  the  places  dredged  by  contract.    The  shoal  at  "The 
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Crossing r  is  5  miles  farther  from  damping  grounds  than  the  contractor's 
work  in  1894  and  is  6  miles  farther  from  the  grounds  than  the  con- 
tractor's work  in  1895.  The  U.  S.  dredge  at  no  time  worked  to  exceed 
eight  hours  in  a  calendar  day,  and  the  time  was  usually  less  than  six 
hoars  because  of  delay  waiting  for  scows.  There  were  only  three 
scows  previous  to  August  14, 1894,  when  a  new  one  was  purchased 
for  $3,600  and  added  to  the  plant.  Two  more  scows  are  needed  and 
will  be  purchased  as  soon  as  they  can  be  built. 

Under  these  difficulties  the  cost  of  dredging  with  the  plant  belong- 
ing to  the  work,  including  repairs  and  every  expense  except  original 
cost  of  plant,  was  12.36  cents  per  cubic  yard.  It  is  not  probable  that 
the  work  could  have  been  done  by  contract  at  equally  favorable  rates. 

The  necessity  for  a  channel  of  not  less  than  300  feet  wide  in  the  bay 
is  very  great  and  has  been  repeatedly  urged  by  the  vessel  owners  and 
shippers.  The  depth  of  water,  being  of  first  importance,  has  been  main- 
tained in  preference  to  obtaining  greater  width  where  the  funds  have 
been  insufficient  for  both.  As  soon  as  may  be  practicable,  the  outer 
part  of  channel  will  be  widened. 

It  is, "however,  the  inner  part  of  channel  which  most  needs  the  addi- 
tional width,  for  the  reason  that  all  the  traffic  of  the  bay  passes  through 
that  part,  while  much  of  it  is  diverted  to  other  points  and  does  not  pass 
entirely  out  to  the  lake. 

While  the  channel  is  nominally  200  feet  wide,  with  full  depth  on  the 
bottom,  it  is  actually  much  less,  for  nearly  all  the  fill  is  on  the  sides  near 
the  banks.  The  channel  is  8  miles  long.  It  is  not  easy  for  wide  steam- 
ers to  pass  each  other,  and  a  very  slight  variation  from  the  exact  line 
of  range  lights  at  night  will  throw  a  vessel  on  the  bank. 

Two  beacons  have  been  built  and  lighted  under  direction  of  the  Light- 
House  Board  to  mark  the  part  of  straight  channel  from  mouth  of  the 
river  to  the  *«  turn-out,"  and  modifications  of  the  lights  at  the  "  turnout" 
have  been  made  so  that  the  entire  channel  can  be  used,  and  is  used,  at 
night.  Congress  has  made  an  appropriation  of  $20,000  for  construct- 
ing new  light-houses  in  the  middle  of  the  straight  channel  at  the  "  turn- 
outs When  the  new  lights  are  completed  it  is  not  probable  that  either 
of  the  old  channels  will  be  used  to  any  considerable  extent. 

From  statistics  of  the  year  1894  the  commerce  of  Toledo  would  seem 
to  have  grown  since  the  preceding  year;  this  is,  however,  probably  not 
correct  as  the  increased  amount  of  commerce  shown  is  rather  due  to  the 
greater  care  which  has  been  taken  to  obtain  the  information  complete. 

Toledo  is  in  the  collection  district  of  Miami.  There  is  a  fixed  white  light  of  the 
fonrth  order  on  Turtle  Island,  and  three  sets  of  range  lights  for  parts  of  the  chan- 
nel. 

Money  statement 

July  1,  1894,  balance  unexpended $96,485.10 

Amount  appropriated  l>y  act  of  August  17,  1894 70, 000. 00 

166,485.10 
•Inne  30, 1895,  amount  expended  during  fiscal  year 89, 498. 12 

■July  1, 1895,  balance  unexpended 76,986.98 

Jalyl,  1895,  outstanding  liabilities $10,088.59 

•hdy  1, 1895,  amount  covered  by  uncompleted  contracts 32, 005. 14 

42,093.73 

J«ly  1, 1895,  balance  available 34,893.25 

[Amount  (estimated)  required  for  completion  of  existing  project 1, 130, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

!  ^30,1897 300,000.00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and.  1867  and  of  sundry  civil  act  of  March  3. 1893. 
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report  ov  mr.  william  t.  blunt,  assistant  knginrek. 

United  States  Engineer  Office, 

Cleveland,  Ohio,  June  SO,  1895. 
Rir:  I  have  the  honor  to  submit  the  following  notes  upon  work  in  Toledo  Harbor : 
All  depths  mentioned  are  given  at  mean  level  of  Lake  Erie,  1860  to  1875,  that  being 
the  datum  plane  of  lake  survey  charts.    The  water  this  season  is  somewhat  more 
than  a  foot  below  this  mean  level. 

straight  channel. 


Contract—George  H.  Breyman  $  Bros.— At  the  beginning  of  the  fiscal  year  dredge 
No.  2  had  finished  work  between  the  cribs  and  the  lake,  and  had  began  work  inward 
from  the  cribs.  When  funds  were  exhausted  at  the  end  of  last  season  the  channel 
had  been  dredged  for  about  16,800  feet,  or  to  within  6,800  feet  of  tbe  month  of  the 
river.    As  stated  in  my  report  of  June  30,  1894,  the  cuts  were  here  made  as  follows: 

Extreme  outside  cut  on  earh  side,  40  feet  wide,  to  21  feet,  cut  next. inside,  40  feet 
wide  to  19  feet,  leaving  depths  of  20  and  18  feet,  respectively,  and  40  feet  width  along 
middle  of  channel  not  dredged,  but  having  a  depth  of  17  feet. 

Material  was  dumped  in  the  open  lake,  north- north  west  of  Turtle  Island,  in  about 
13  to  14  feet  of  water,  entirely  away  from  the  path  of  vessels. 

Contract. — James  liooney. — Work  under  this  contract  was  begun  May  6, 1895,  by  one 
dredge  at  the  point  where  former  contract  was  finished.  A  second  dredge  was  soon 
put  at  work,  and  each  completes  a  section  of  800  feet  length  for  full  width  before 
moving  to  another.  It  is  necessary  with  these  small  dredges  to  dredge  the  entire 
width  of  channel  by  eight  cuts  of  25  feet  each.  The  extreme  outside  cuts  are  taken 
to  21  feet,  leaving  20  feet  depth,  and  the  rest  to  19  feet,  leaving  18  feet  depth.    At 


the  close  of  the  fiscal  year  about  1,600  feet  length  had  been  completed  and  some  workw 
le  on  the  next  two  sections.    Material  is  deposited  as  under  the  Breyman  contract. 


donee 


Condition  of  channel.— Soundings  taken  in  May  and  June,  1895,  show  the  following 
conditions  over  the  portions  dredged  under  the  Breyman  contract.  Average  depths 
are  shown  on  intervals  of  10  feet  width  for  full  length  named. 


Ten-foot  intervals 


Ton-foot  interval  from  north  bank : 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

Ninth 

Tenth  (raid-channel) 

Eleventh  (mid  channel) 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth  

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth  (next  to  south  bank) 


Outside  of  cribs— 11,800  feet.     Inside  of  cribs— 13,600  feet. 


Average 
depth 
1895. 


Feet. 
16. 
16. 
17 
17. 
17. 
17. 
17. 
18. 
18. 
18. 
18. 
18 
18 
17. 
17. 
17. 
17 
16. 
16. 
Ifi 


Average 

fill  since  j  Cubio 
dredged  !  yards, 
in  1893.   ' 


Feet. 


Average 
depth 
1805. 


Average 
I  fill  since 
i  dredged 

in  1804. 


1 

1.9 

8,163 

8 

1.2 

1 

5, 155 
4,206 

2 

.8 

3, 437 

5 

.5 

2.148 

8 

2 

859 

0 

.1 

430 

1 

1 

1 

3 

3 

7 

.3 

1,200 

5 

.5 

2.148 

2 

.8 

3,437 

1 

4,296 

8 

1.2 

5,155 

8 

1.2 

5,155 

2 

8,  592 

Feet. 
18.7 
19.3 
19.5 
19.7 
19.1 
18.2 
18 
18.1 
17.5 
17.3 
17.5 
17.9 
18.2 
18.1 
18.4 
19.3 
19.5 
19.4 
19.1 
17.8 


I 


Feet. 


Cubic 
yards. 


6,548 
3,526 
2,518 
1.511 


1 

.5 

0 

9 

2.2 

2,518 
3,022 
4,533 
11.081 

These  figures  are  probably  close  approximations,  and  while  they  can  not  be  taken 
as  absolute,  they  will  serve  to  show  the  general  action  of  deposits.  In  some  cases 
the  lines  of  soundings  across  tbe  channel  were  taken  every  100  feet,  in  others  only 
every  800  feet,  but  in  all  cases  were  carefnlly  taken  and  well  located.  Study  of 
detail  charts  show  that  usually  the  single  lines  800  feet  apart  are  in  the  aggregate 
typical  of  all  and  for  a  general  study  may  be  relied  on  as  fairly  representing  the 
condition  of  the  whole. 
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Over  the  portion  of  inner  section  which  has  not  been  dredged  since  1890,  and 
which  is  now  under  contract,  we  find  the  following  conditions : 


Length  4,800  feet— 10  foot 
interval  8. 

Average 

depth    i 

1890  after. 

dredging. 

Feet.     . 
17 

17.2 
17.2 
17.2  ' 
17.4  | 
17.6 
17.5 
17.4  I 
17      1 
16.8  ' 
16.8 
16.9 
17 
17 
17 

16.9 
16.9 
16.8 
16.7 
16.2 

• 

Average 

depth 
»    1893. 

In  three  years. 

Average 
depth 
1895. 

Feet. 
13.3 
13.8 
14.3 
15.1 
15.6 
16.3 
16.7 
17 

17.4 
17.6 
17.3 
16.8 
15.8 
15 

14.2 
13.5 
13 
12.7 
12.3 
11.7 

In  two 

Average , 
fill,      i 

.Feet 

1 

.9 
.6 
.1 
.2 
—  .1 

years. 

Average 
fill/ 

•  Cuhic    1 
yards.    | 

! 

4,800  1 
4.445  ! 
4,089  ' 
3,556  1 
2,845  ; 
2.489  ! 

1.422     ; 

889   ; 

Cubic 
yards. 

Ten-foot  interval  from  north 
bonk: 

First 

Second 

Feet. 
14.3 
14.7 
14.9 
15.2 
15.8 
16.2 
16.7 
16.9 
17 
17 

16.7 
16.3 
15.7 
15.4 
14.9 
14.5 
14.2 
14 

13.6 
13.2  ' 

Feet. 
2.7 
2  5 
2.3 
2 

1.6 
1.4 
.8 
.5 

1  778 
1,600 

Third 

1,067 

Fourth 

Fifth 

178 
356 

Sixth 

—     178 

Fighth 

-  1 

-  .4 

-  «l 

~   -6 

-  5  1 

-  .1 
.4 
.7 

1.2 
1.3 

1.3  : 
1.5 

t 

t 

i 
i 

—     178 

Koth 

-    711 

Terth  (mid  channel) 

Seventh  (mid-channel).. 
Twelfth 

_  .  2 
.1 
.6 
1.3 
1.6 
2  1 
2.4 
2.7 
2.8 
3.1 
3 

-     356  j 
178  , 
1,067 
2,311 
2,845  I 
3,734  i 
4,267  ! 
4,800  1 
4,978  ! 
5,512  ! 
5,334  ! 

-1.067 
-1,067 
—     889 

Thirteenth 

—     178 

Fourteenth 

711 

Fifteenth 

1,245 

Sixteenth 

1,778 

Seventeenth 

2  134 

Eighteenth 

2,311 

2,311 

Twentieth  (next  to  south 
hank). 

2,667 

59,561 
-  356 

18, 136 
—  4,268 

Total .   

59,205  j 

13,868 

These  figures  are  from  lines  of  soundings  not  more  than  200  feet  apart  in  any  case, 
and  represent  very  closely  the  actual  conditions.  It  will  be  noted  that  the*  fill  in 
the  past  two  years  is  less  than  one-quarter  of  that  iu  the  preceding  three  years. 

Over  the  bell  month  at  junction  with  the  river  depths  are  about  the  same  as  in 
1*93,  and  are  sufficient  for  all  purposes,  as  all  large  boats  keep  the  channel  closely 
nntil  deep  'water  in  the  river  is  reached. 

Maumee  River,  Lowe*'  Crossing.— The  U.  S.  dredge  Maumee  was  employed  until  the  end 
of  the  season  of  1894  on  this  work.  The  depth  obtained  varied  from  18  to  21  feet  for 
a  wiuth  of  300  feet.  Soundings  taken  May  2, 1895,  showed  these  depths  to  still  hold 
well. 

Manmee  River,  Lake  Shore  Shoal. — In  Angust,  1894,  by  your  orders,  I  extended  the 
geodetic  survey  up  the  river,  making  a  somewhat  complete  topographic  and  hydro- 
graphic  chart  as  far  up  as  the  Lake  Shore  Railroad  Bridge.  A  large  extent  of  shoal 
water  was  found  between  Cherry  Street  Bridge  and  the  Lake  Shore  Bridge,  and  by 
vessels  being  aground  several  very  bad  lumps  nad  been  thrown  up,  so  that  it  was  well 
nigh  impassable  for  large  boats.  To  connect  the  deep  waters  above  and  below  this 
Bhoal  your  project  of  a  channel  to  be  dredged  400  feet  wide  was  entered  upon  by  the 
U.  8.  dredge  Maumee  this  spring.  Dredging  has  thus  far  been  confined  to  the  upper 
end  of  the  shoal,  where  most  of  the  lumps  were  located,  and  the  fall  widths  ox  400 
feet  for  a  length  of  about  800  feet  has  been  dredged  to  a  depth  of  18  to  21  feet.  The 
remainder  of  the  shoal  carries  16  to  16}  feet  at  mean  level  and  little  trouble  will 
bow  be  experienced. 

Very  respectfully,  Wm.  T.  Blunt, 

Assistant  Engineer. 

Ueut.  Col.  .Tared  A.  Smith, 

Corps  of  Engineers. 
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Abstract  of  proposals  for  dredging  in  Straight  Channel,  through  Maumee  Bay,  Toledo  Har- 
bor, Ohio,  received  and  opened  by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineersx  at 
Cleveland,  Ohio,  on  Friday,  March  1,  1895,  at  2  o'clock  p.  m.,  standard  time,  in  accord- 
ance with  advertisement  dated  February  1, 1895. 

[i{et  amount  available  for  the  work,  $38,000  to  $40,000.] 


Price  per  cubic  yard,  scow 
measurement. 


No.' 


Name  and  address  of  bidder. 


For  the 


For  tbe 
A~LA„i~„      inner    I     ouU>r 


G.  H.  Breymann  &.  Bros.,  Toledo,  Ohio. . . 
Carkin,  Sticknev  &  Cram,  Detroit,  Mich. 

James  Rooney,  Toledo,  Ohio  * 

L.  P.  &  J.  A.  Smith  Co.,  Cleveland,  Ohio. 

R.  J.  Cram.  Detroit,  Mich 

John  Stang.  Lorain,  Oh io 

Edward  J.  Hingston,  Buffalo,  N.  Y 

William  James  Daly,  Ogdensburg,  N.  Y . 


For  all 
the 


Cents. 
12.0 
13.5  I 


Cents. 


Cents. 


25 

27 


13 


12.9  I 


21      i 
13.5  : 


21 
18.5 


*  Lowest  bid  received . 

Recommended  that  the  contract  be  awarded  to  Mr.  James  Rooney,  of  Toledo, 
Ohio,  his  bid,  in  the  aggregate,  being  the  lowest  and  considered  reasonable,  and  he 
responsible. 

Abstract  of  contract  for  improving  harbor  at  Toledo,  Ohio,  in  force  during  the  fiscal  year 

ending  June  SO,  1895. 

[Contract  with  James  Rooney,  of  Toledo,  Ohio,  dated  Maroh  12,  1895,  for  dredging  in  Straight  Chan- 
nel,  through  Maumee  Bay,  Toledo  Harbor,  Ohio.]  

1   Price  i»er 
Location.  ! cubic  J*1™1' 

j   urement. 


Inner  Bection. 
Outer  section  . 


i      Cents. 
I  11 

13 


I 


Work  still  in  progress. 

Contract  time  for  completion,  November  30,  1895. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Toledo,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  cus- 
toms and  others : 


Receipts 


I 


Tons. 


Iron  ore 222, 382 

Coal I    118,512 

Lumber i    169, 881 

Sand 153,300 

13,988 

11.198 

1,500 

1,000 


691, 761 


Sugar. 
Plattterand  cement. 

Fruit 

Fish 


Total 


Shipment*. 


Coal.... 
Wheat.. 

Corn 

Flour . . . 
Timber  . 


Tons. 


839,000 
382,037 
115, 336 
43,293 
23,526 


Total I  1,403, 192 


Total  freight  tonnage: 

1894... 2,094.953 

1893 1,226,766 


Increase 868,187 
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Vessels. 


Number.  I  Tonnage. 


Entering 2,077  '        966,431 

Departing j        2,049  1        957,860 

Total  registered  tonnage: 

1894 1,924.281 

1893 1,717,474 

Increase  206,807 

Draft  of  largest  vessels  using  harbor,  17  feet.  Largest  vessels  do  not  load  to  full 
depth.  Vessels  arrive  drawing  154  to  16$  feet  which,  if  fully  loaded,  would  draw  18 
to  20  feet. 

Iu  1894  there  were  ten  regular  lines  of  boats  leaving  Toledo  as  a  terminus  carry- 
ing merchandise  and  passengers.  Some  report  at  custom-house  and  some  do  not  as 
follows : 


Name  of  vessel. 


Detroit  and  Cleveland  Steam  Navigation  Line 
Co.: 

City  of  Alpena 

City  of  Mackinac 

Grumraond's  Mackinac  Line: 

State  of  Michigan 

Flora 

Red  Star  Line: 

Idlewild 

Greyhound 

J.N.  Dewey  Line: 

Douglass 

Messenirer 

Wabanh  Lixie  (merchandise/ . 

S.  C.  Reynolds 

Geo.  J.  Gould 

Rnsselt  Sage 

J.CGault 

Clover  Leaf  Line  (merchandise) : 

J.  C.  Pridjfeon,  ir 

B.  W.  Blanchard 

Montreal  Line  (merchandise) : 

Three  boats  (Canadian) 

Toledo  and  Put  in  Bay  Line: 

City  of  Toledo 

Up-river  lines  (three) : 

Four  hosts 


Tonnage. 


Trips. 


1, 735  ! 
1,750 

736  ! 
562 

863 
621  j 


Two  per  week  . . 
do 


1.896 
2.237 
1,224 
1,213 

1,212 
1,143 


1,004 


One  per  week. 


X 


Tr. 


Destination. 


Toledo  to  Mackinac. 
Do. 


Do. 
Do. 


One  per  day Toledo  to  Detroit. 

I         Do. 


Two  per  day I  Toledo  to  Monroe. 

do Do. 


Weekly Toledo  to  Buffalo. 

do !         Do. 

do Do. 


.do. 


.do.... 
.do.... 


Irregular 

One  per  day 

Three  per  day . 


Do. 


Do. 
Do. 


Montreal. 


MM  3. 
IMPROVEMENT  OF  PORT  CLINTON  HARBOR.  OHIO. 

Previous  to  1870  the  channel  at  the  entrance  to  this  harbor,  which  is 
in  the  month  of  Portage  River,  was  narrow  and  crooked,  with  a  depth 
not  exceeding  5  feet.  In  that  year  an  examination  and  report  was 
made  in  compliance  with  requirement  of  the  river  and  harbor  act 
approved  July  11,  1870. 

The  sum  of  $10,000  was  expended  in  1872  and  1873  in  dredging  a 
channel  20  feet  wide  and  8  feet  deep  over  the  bar  and  constructing  a 
sand  fence  to  prevent  tilling  the  channel  by  drifting  sand. 

In  1875  it  became  apparent  that  the  channel  could  not  be  maintained 
without  piers  and  a  plan  wfts  adopted  for  constructing  piers  at  an  esti- 
mated cost  of  $122,000.  A  cheaper  construction  was  subsequently 
adopted  and  the  estimate  was  modified  to  $90,000. 

Work  of  dredging  and  extension  of  piers  was  carried  on  under  various 
appropriations  until  1883.  The  last  work  upon  the  east  pier  was  an 
extension  of  150  feet  in  1882,  and  the  Ikst  work  upon  west  pier  was  com- 
pleted August  30, 1883,  it  being  an  extension  of  150  feet.    The  subse- 
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qnent  appropriations  have  been  applied  to  repairs,  dredging,  audL 
purchase  of  land. 

The  following  is  a  statement  of  the  amount  and  date  of  all  the  appro- 
priations for  this  improvement: 

July  10,  1872..'. $8,000  ■  August 2, 1882 $6,000 

July  10,  1872  (allotment) 2,000  !  August  5, 1886 2,000 

March3,1875 5,000  j  August  11, 1888 5,000 

August  14,  1876 5,000  j  September  19, 1890 3,000 

June  18, 1878 10,000  !  J nl y  13, 1892 10,000 

March3,1879 10,000      August  17, 1894 6,000 

Junel4,1880 5,000.  

March3,1881 5,000  Total 82,000 

Amount  expended  to  June  30,  1894,  $75,315.53. 

Of  this  amount  $1,200  was  for  purchase  of  the  sand  point  from  which 
the  west  pier  starts,  the  purchase  being  made  in  conformity  to  act  of 
Congress.  , 

In  1882  the  east  pier  had  been  extended  to  a  point  2,180  feet  from 
shore,  and  in  1883  the  west  pier  was  extended  to  a  total  length  of  1,948 
feet  These  lengths  have  been  found  ample  for  all  necessities  to  the 
present  time.  Later  expenditures  have  been  mainly  for  dredging,  a  few 
repairs,  and  for  the  purchase  of  land. 

The  channel  is  ample  for  all  the  present  or  probable  future  necessities 
of  the  place.  The  piers  are,  however,  far  advauced  in  decay  and  are 
in  need  of  extensive  repairs.  Funds  now  available  will  be  expended 
in  repairing  the  piers  during  the  next  fiscal  year. 

It  is  recommended  that  the  amount  estimated  for  completion  of  proj- 
ect be  appropriated  and  applied  to  completing  the  repairs. 

Port  Clinton  has  no  extended  commerce.  It  is  a  place  where  there 
is  some  local  traffic  and  is  a  port  for  extensive  fisheries  on  the  lake. 

For  map  of  this  harbor  see  Report  of  Chief  of  Engineers,  1894, 
opposite  page  2394. 

Port  Clinton  is  a  port  of  eutry  in  the  collection  district  of  Sandusky,  Ohio.  The 
nearest  work  of  defense  is  Fort  Wayne,  Mich.,  30  miles  distant,  and  the  nearest 
light-bonne  is  at  Green  Island,  10  miles  distant. 

Money  statement. 

July  1,  1894,  balance  unexpended $2, 396. 16 

Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00 

8, 396. 16 
June  30, 1895,  amount  expended  during  fiscal  year 1, 961. 88 


July  1,  1895,  balance  unexpended 6, 434. 28 

July  1, 1895,  outstanding  liabilities 42. 20 

July  1,  1895,  balance  available 6,392.08 


{Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1897    21,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Port  Clinton*  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 

Receipt  a  :  Tons. 

Coal 50U 

Lumber 5, 1  «7 

Fieh 1.121 

Sand 79) 

Total ,.  7,578 
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Aipnenta :  Ton*. 

Lumber 383 

Total  freight  tonnage : 

1894 7,961 

1803 Not  given 


Venue  to. 


Entering  .. 
Departing 


Number. ;  Tonnage. 


61  2,658 

56  ,  2, 160 


Total  registered  tonnage: 

18WT. 4,818 

1893 Not  given 

Draft  of  largest  vessels  using  harbor  12$  feet.    Largest  vessels  do  not  load  to  fall 
depth.    No  new  lines  of  transportation  have  been  established  during  the  year. 


M  M  4. 

IMPROVEMENT  OF  SANDUSKY  HARBOR,  OHIO. 

The  harbor  of  Sandusky,  Ohio,  is  in  the  lower  part  of  Sandusky  Bay 
The  entire  bay  forms  a  natural  harbor,  separated  from  Lake  Erie  on 
tbe  north  and  northwest  by  a  long,  narrow  peninsula,  and  on  the  north- 
east by  another  peninsula,  known  as  Cedar  Point.  The  waters  of  the 
bay,  which  are  shallow,  being  in  general  but  8  to  12  feet  deep,  are 
further  protected  from  the  effect  of  storms  on  the  lake  by  a  bar  which 
extends  across  the  entrance  to  the  bay,  except  a  small  distance  where 
the  channel  passes  Cedar  Point.  The  depth  of  water  over  the  bar  is 
in  general  from  4  to  6  feet. 

Improvements  of  the  channel  were  first  inaugurated  in  1826,  when 
an  appropriation  of  $400  was  made  for  a  survey.  The  first  appropria- 
tion for  improvement  was  made  June  11,  1844.  The  appropriation  of 
August  5, 1886,  was  the  seventeenth  for  improving  the  channel,  the 
total  amount  (excluding  survey  in  1826)  being  $280,080. 

Under  these  appropriations  improvements  were  made  as  necessities 
required  until  1888,  when  there  was  a  channel  of  about  15  feet  depth 
across  the  outer  bkr,  and  thence  by  a  considerable  detour,  following  the 
old  channel  of  deepest  water  a  distance  of  3  miles  from  Cedar  Point, 
to  where  it  reached  the  channel  15-feet  deep  and  100  feet  wide  along 
the  city  front. 

In  1888  a  deeper  and  more  direct  channel  became  necessary  and  a 
project  was  adopted  to  dredge  a  straight  chauuel  200  feet  wide  and  17 
feet  deep  direct  from  Cedar  Point  to  the  east  end  of  channel  on  city 
front.    The  cost  of  this  channel  was  estimated  to  be  $96,712. 

Appropriations  were  made  for  this  improvement  as  follows : 

By  act  of  Angust  11,  1888 $40,000 

By  act  of  September  19,  1890 46,000 

By  act  of  Jnly  13,  1892 41,712 

Total 126,712 

Of  the  appropriation  of  August  11, 1888,  $5,000  was  made  applicable 
to  the  old  channel,  and  tbe  sum  of  $8,727.17  from  the  next  appropriation 
was  similarly  expended. 

Expenditures  on  both  channels,  1888  to  Jnne  30,  1894,  including  con- 
tingencies    $112,777.88 
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At  the  close  of  the  last  fiscal  year  dredging  was  in  progress  under  a 
contract  for  completion  of  the  straight  channel  and  the  work  was 
nearly  finished. 

Expenditures  in  last  fiscal  year,  including  liabilities $33,947.53 

Dredging  was  continued  upon  the  straight  channel  until  August  31, 
1S94,  when  it  was  completed.  The  amount  dredged  from  July  1  to 
August  31,  1894,  under  the  contract  was  67,664  cubic  yards. 

The  expense  of  tbo  channel,  including  all  contingencies,  was $112, 984. 83 

Part  of  the  excess  over  the  original  estimate  was  due  to  the  fact  that 
prices  by  contract  averaged  higher  than  they  were  estimated  and  to 
the  fact  that  the  number  of  cubic  yards  dredged  was  greater  than  the 
estimate  because  of  fill  from  sliding  in  of  banks  or  drift  before  the  work 
was  completed. 

The  appropriation  of  August  17, 1894,  was  for  u  continuing  improve- 
ment, $30,000,  $5,000  of  which  may  be  used  in  removing  shoal  at  outer 
approach  to  harbor,  and  the  Secretary  of  War  is  authorized  and 
directed,  in  his  discretion,  to  cause  a  survey,  if  necessary,  for  the  pur- 
pose, and  an  estimate  to  be  made  of  the  cost  of  further  necessary 
improvement  of  said  harbor,  including  the  channel  over  said  outer  bar." 

A  project  for  expenditure  of  funds  in  this  appropriation  was  sub- 
mitted in  a  letter  of  which  the  following  is  a  copy: 

United  States  Engineer  Office, 

Cleveland^  Ohio,  August  22, 1894. 

General:  In  compliance  with  request  in  Department  letter  dated 
August  20, 1894,  giving  notice  of  appropriations  for  rivers  and  harbors, 
I  have  to  submit  the  following  project  for  expenditure  of  $30,000  for 
improving  harbor  at  Sandusky,  Ohio. 

The  approved  project  for  a  straight  channel  at  Sandusky  Harbor  is 
now  nearly  completed,  and  in  a  few  days  it  will  be  completed  by  dredges 
now  employed  under  a  formal  contract.  1  inclose  herewith  a  tracing 
from  a  map  of  Sandusky  Harbor  to  explain  this  project  for  expenditure. 
•  The  straight  channel  is  between  the  outer  bar  and  the  channel  along 
city  front  known  as  the  dock  channel.  Both  the  outer  bar  and  dock 
channel  are  in  such  bad  condition  from  shoaling  that  vessels  can  not 
enter  nor  leave  the  harbor  properly  loaded.  Yesterday  a  large  vessel 
was  aground  on  the  bar.  The  necessity  for  immediate  relief  has  been 
most  urgently  represented  to  this  office  by  parties  interested  in  the 
commerce  of  Sandusky. 

In  order  to  continue  the  improvement  in  such  manner  as  to  give  an 
immediate  benefit  I  recommend,  first,  that  the  amount  of  $5,000,  which 
is  authorized  to  be  expended  on  the  outer  bar,  shall  be  expended  in 
dredging  to  a  depth  of  18  feet  in  the  channel  marked  in  red  on  the 
tracing.  It  is  estimated  that  this  channel  may  be  made  100  feet  wide 
and  18  feet  deep  with  the  funds  available. 

1  recommend  that  the  balance  of  the  appropriation  ($25,000)  be 
expended  in  dredging  the  channel  along  the  dock  front,  as  shown  in 
red  on  the  tracing,  to  a  depth  of  17  feet.  The  amounts  to  be  expended, 
as  indicated  above,  include  all  contingencies  of  office  and  superintend- 
ence. 

The  parties  now  doing  the  work  are  willing  to  continue  the  dredging 
on  inside  channels  at  the  same  rates  as  are  now  received  under  the  con- 
tract which  was  let  at  an  exceptionally  low  rate  for  that  place  (13£ 
cents  per  yard)  alter  advertising.  The  same  parties  will  immediately 
dredge  the  bar  at  16  cents  per  yard. 


Digitized  by  VjOOQlC 


APPENDIX  M  M — REPORT   OF   LIEUT.  COL.  SMITH.         3085 

It  is  therefore  recommended  as  being  the  most  economical  and  advan- 
tageous method  of  expenditure  to  carry  on  the  improvement  by  hired 
labor  and  purchases  hi  open  market,  thus  continuing  the  work  without 
interruption  and  obtaining  exceptionally  low  prices. 

If  done  by  contract  it  is  not  probable  that  any  better  prices  can  be 
obtained,  and  a  very  great  delay  would  necessarily  obtain  involving 
inconvenience  and  great  loss  to  the  shipping  interests. 
Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Lieut.  Col.,  Corps  of  Engineers. 

The  recommendation  was  approved,  and  as  a  result  the  two  dredges 
which  had  been  employed  upon  the  straight  channel  continued  at  work 
without  interruption.  August  30, 1894,  one  of  the  dredges  commenced 
work  on  the  outer  bar.  This  part  of  the  work  was  continued,  when 
weather  permitted,  until  December  11,  when  work  was  suspended  for 
the  winter.  Dredging  on  the  dock  channel  was  commenced  September 
1,  and  continued  until  December  11, 1894.  Operations  were  resumed 
with  a  single  dredge  May  18, 1895,  and  continued,  except  an  interrup- 
tion of  about  one  week,  until  the  end  of  the  year. 

The  amounts  thus  far  removed  are  as  follows: 

From  bar,  14,404  cubic  yards,  at  16  cents $2,304.64 

From  clock  channel,  74,641  cubic  yards,  at  13±  cents 10, 076. 55 

Removing  bowlders  iu  dock  channel,  22  hours  55  minutes ^ 256. 56 

Total 12,637.75 

Work  upon  the  channels  will  be  continued  until  available  funds  are 
expended. 

Expenditures  upon  the  work  since  completion  of  straight  channel,  includ- 
ing liabilities $13,522.77 

In  compliance  with  the  requirement*  of  the  river  and  harbor  act  of 
August  17,  LS94,  a  report  was  submitted  to  the  Chief  of  Engineers 
under  date  of  December  1, 1894,  giving  a  statement  of  the  improvements 
Decessary  for  Sandusky  Harbor  and  an  estimate  of  the  expense.  The 
estimated  amount  to  complete  tbe  improvements  was  $225,000,  in  addi- 
tion to  amouutof  $30,000  appropriated  August  17, 1894;  total,  $255,000. 

The  report  was  published  in  House  Ex.  Doc.  No.  91,  Fifty-third 
Congress,  third  session. 

As  this  document  is  essential  to  a  proper  understanding  of  the  situa- 
tion at  Sandusky  Harbor,  a  copy  is  appended  hereto  as  part  of  this 
report,  with  request  that  it  be  published  with  the  accompanying  map. 
The  straight  channel  will  be  marked  by  range  lights,  which  are  now 
being  constructed  under  direction  of  the  Light  House  Board. 

In  Juue,  1895,  Mr.  William  T.  Blunt,  assistant  engineer,  made  a  hydro- 
graphic  survey  of  the  channels  at  Sandusky  Harbor;  the  soundings 
have  been  platted,  and  drawings  of  sections  have  been  made  to  afford 
a  study  of  the  till  and  probable  cost  of  maintenance.  Considering  all 
the  conditions  the  fill  has  not  been  very  great.  The  banks  were  left 
with  the  natural  slope,  and  it  was  expected  that  they  would  wash  into 
the  channel  somewhat  under  the  action  of  waves  and  the  force  of  water 
thrown  from  the  wheels  of  passing  steamers.  Tbe  fill  will  naturally 
become  less  as  the  channel  banks  become  more  nearly  horizontal. 

For  a  more  complete  explanation  of  the  depths  and  the  fill  in  the 
channel  Mr.  Blunt's  report  is  appended  with  the  sheet  of  typical  cross 
sections,  to  which  attention  is  invited. 
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Sandusky  Harbor  is  in  the  collectiou  district  of  Saudusky,  Ohio.  There  is  a  light- 
house on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  rang© 
lights  within  the  bay.  Fort  Wayne,  Mich.,  below  Detroit,  is  the  nearest  work  of 
defense. 

Money  statement. 

July  1, 1894,  balance  unexpended $20,391.81 

Amount  appropriated  by  act  of  August  17, 1894 30, 000.  GO 

Deposited  by  L.  C.  Overman 25.  OO 

50,416.81 
June  30, 1895,  amount  expended  during  fiscal  year 32, 125. 84 


July  1, 1895,  balance  unexpended 18,290.97 

July  1,1895, outstanding  liabilities..'. 1,821.69 

July  1, 1895,  balance  available 16,469.28 

{Amount  (estimated)  required  for  completion  of  existing  project 225, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  J  une  30, 1897  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPOHT  ON  THE  COST  OF  FURTHER  NECESSARY  IMPROVEMENT  OF 
HARBOR  AT  SANDUSKY,  OHIO,  INCLUDING  THE  CHANNEL  OVER  THE 
OUTER  BAR. 

[Printed  in  House  Ex.  Doc.  No.  91,  Fifty-third  Congrea.*.  third  sensiou.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  G\,  December  4, 1894. 
Sir:  The  river  and  harbor  act  of  August  17,  1894,  in  the  item  con- 
taining an  appropriation  for  improving  harbor  at  Sandusky,  Ohio, 
authorizes  and  directs  the  Secretary  of  War,  in  his  discretion,  to 
cause  a  survey,  if  necessary  for  the  purpose,  and  an  estimate  to  be 
made  of  the  cost  of  further  necessary  improvement  of  said  harbor, 
including  the  channel  over  said  outer  bar. 

Instructions  having  been  given  by  the  Secretary  of  War  for  the 
preparation  of  plans  and  estimates  of  cost  of  improvement  contem- 
plated by  the  act,  I  have  now  to  submit  the  accompanying  copy  of 
report  of  December  1,  1894,  on  the  subject  by  Lieut.  Col.  Jared  A. 
Smith,  Corps  of  Engineers,  in  which  he  presents  an  estimate  amount- 
ing to  $225,000  as  the  sum  required  to  complete  the  improvements 
proposed. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  jared  a.  smith,  corps  of  engineers. 

United  States  Engineer  Office, 

Cleveland,  Ohio,  December  1,  1894. 
General:  In  compliance  with  request  iu  letter  dated  September 
20,  1894,  I  submit  a  plan  and  estimate  of  cost  of  further  necessary 
improvement  of  Sandusky  Harbor,  Ohio,  including  the  channel  over 
the  outer  bar. 
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For  the  purpose  of  making  a  plau  and  estimate  of  the  cost  of  further 
neeessary  improvements,  the  maps  now  iu  the  office  are  considered  to 
be  sufficiently  near  to  represent  all  essential  conditions.  The  condi- 
tions are,  however,  subject  to  more  or  less  of  variation  from  time  to 
time,  so  that  an  estimate  of  quantities,  based  upon  soundings  at  any 
definite  time,  would  be  subject  to  corresponding  modification  before 
the  work  could  ordinarily  be  completed. 

The  maps  from  latest  surveys  are  therefore  considered  as  good  for 
the  purpose  as  though  made  from  a  special  survey  at  this  time. 

The  last  project  of  improvement,  which  was  completed  during  the 
season  of  1894,  consisted  of  a  straight  channel  200  feet  wide  on  the 
bottom  and  17  feet  deep  from  Cedar  Point  to  the  easterly  extremity  of 
the  dock  channel.  No  work  for  maintenance  or  improvement  had,  until 
recently,  been  done  upon  the  outer  bar  nor  upon  the  dock  channel  for 
several  years,  and  during  that  time  various  causes  operated  to  fill  the 
channels.  The  channel  over  the  outer  bar  was  not  only  narrow  but 
was  crooked,  and  only  a  portion  of  it  was  marked  by  the  range  lights 
on  Cedar  Point,  so  that  vessels  could  not  follow  the  line  of  deepest 
water  and  they  frequently  went  aground. 

The  dock  channel  had  become  very  shoal  in  some  places,  and  vessels 
drawing  to  exceed  13  feet  found  great  difficulty  in  reaching  any  of  the 
upper  wharves.  As  none  of  the  wharves  can  be  reached  by  steamers 
from  the  lake  without  passing  over  the  outer  bar,  and  but  few  can  be 
reached  without  traversing  more  or  less  of  the  dock  channel,  the  com- 
pletion of  the  straight  channel  intermediate  between  the  outer  bar  and 
dock  channel  can  not  produce  any  important  result  until  the  other 
channels  are  improved. 

To  accompany  and  explain  this  report  1  forward,  in  a  separate  pack- 
age by  this  mail,  a  tracing  of  a  chart  of  Sandusky  Bay,*  showing  the 
location  of  the  various  channels  and  of  the  further  improvements  which 
are  considered  necessary. 

To  make  a  plau  of  improvement  for  Sandusky  Harbor  which  shall 
afford  a  permanent  channel  of  good  depth  over  the  outer  bar  may  per- 
haps be  a  problem  which  can  not  be  definitely  solved  in  advance,  but 
after  a  most  careful  study  of  both  general  and  local  conditions  the  plan 
recommended  is  believed  to  be  as  good  as  can  be  devised.  The  general 
features  in  outline  and  depth  in  the  lower  part  of  Sandusky  Bay  are 
shown  upon  the  map.* 

The  natural  outflow  into  Lake  Erie,  due  to  tributaries  flowing  into 
Sandusky  Bay,  is  too  small  to  produce  any  scouring  effect  upon  the  bar, 
which  is  about  1J  miles  long  between  Cedar  Point  and  Sand  Point. 
That  there  is  a  very  strong  current  and  consequent  scour  at  times  from 
some  cause  is  at  once  apparent  on  examining  the  map.  Across  the 
end  of  Cedar  Point,  and  nearly  at  right  angles  thereto,  is  a  channel 
about  400  feet  wide  and  nearly  1  mile  in  length  where  the  depth  exceeds 
18  feet,  and  in  the  middle  directly  opposite  the  point  of  land  the  depth 
is  as  great  as  40  feet.  Effects  of  the  currents  through  this  channel, 
known  as  the  "  Deep  Hole,"  are  shown  in  the  contours  on  the  bare  at 
both  its  extremities. 

Tbe  outer  end  of  the  new  straight  channel  is  entered  from  the  "  Deep 
Hole"  and  the  shallow  part  of  outer  bar  is  between  the  "  Deep  Hole" 
and  the  deep  water  of  the  lake.  This  is  the  place  where  the  deepest 
channel  is  needed.  A  channel  of  17  feet  depth  inside,  where  the  water 
is  smooth,  will  safely  float  a  vessel  of  nearly  17  feet  draft  of  water,  but 

*  Omitted.     Printed  in  House  Ex.  Doe.  No.  91,  Fifty-third  Congress,  third  session. 
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the  same  vessel  would  strike  the  bottom  on  the  bar  in  a  much  greater 
depth  when  crossing  it  with  a  heavy  sea  from  the  lake.  The  same  prin- 
ciple is  true  with  respect  to  width.  In  still  water  vessels  may  be  easily 
handled  in  a  comparatively  narrow  channel,  but  in  such  a  channel 
reached  by  seas  from  the  lake  they  can  not  be  safely  guided. 

An  interesting  phenomenon  in  Lake  Erie  is  the  great  change  in  the 
level  of  the  surface  at  various  points  owing  to  the  direction  of  the  winds. 
All  strong  easterly  winds  raise  the  level  of  the  lake  at  Sandusky,  and 
in  fact,  in  nearly  all  the  westerly  half  of  the  lake,  while  lowering  the 
level  at  easterly  points.  All  strong  westerly  wiuds  lower  the  level  of 
the  lake  at  Ashtabula  and  at  all  points  westward  (as  observed  on  the 
south  shore)  and  raise  the  level  at  Gonneaut  and  all  points  eastward. 

In  easterly  winds  at  the  entrance  to  Sandusky  Bay  the  currents 
along  the  shore  are  very  slight,  and  the  rising  water  of  the  lake  flows 
over  the  entire  bar  between  Cedar  Point  and  Sand  Point,  thus  raising 
the  level  of  the  water  in  the  upper  and  lower  bays.  When  a  strong 
wind  blows  from  west  or  northwest  points,  the  currents  along  the  shore 
from  west  to  east  at  all  points  from  Ashtabula  westward  are  very 
strong  and  tbe  surface  level  falls  rapidly. 

At  Monroe,  in  the  west  end  of  the  lake,  the  level  has  fallen  7  feet 
below  the  mean  level  twice  in  the  past  two  years,  and  has  risen  about 
5  feet  above  mean  level  as  the  effect  of  winds.  These  results  occur  in 
the  space  of  a  few  hours. 

At  the  entrance  to  Sandusky  Bay  the  difference  of  level  from  winds 
is  less  than  at  Monroe,  but  it  is  sufficient  to  produce  very  great  effects. 

The  rapid  lowering  of  the  lake  level  in  heavy  westerly  winds  causes 
the  water  to  flow  with  a  strong  current  from  the  bay  into  the  Jake,  aud 
the  shore  currents  from  west  to  east,  aided  by  the  contours  of  the  bay, 
control  the  outflowing  waters  in  such  way  as  to  scour  the  "Deep 
Hole  "  channel. 

After  giving  the  matter  much  observation  and  study,  I  have  con- 
cluded that  if  Cedar  Point  were  widened  toward  the  lake,  or  the  same 
effect  were  produced  by  a  jetty  from  Cedar  Point  into  tbe  lake,  the 
"Deep  Hole n  would  surely  be  extended  in  the  same  direction.  The 
encroachments  on  the  channel  over  the  bar  come  from  the  westward, 
and  it  is  probable  that  at  some  future  day  a  detached  dike  or  break- 
water on  the  west  side  may  be  found  necessary  to  protect  the  channel. 

The  locations  of  the  jetty  and  dike  are  shown  upon  the  map.  It  is 
proposed  to  construct  these  works  of  brush  mattresses  loaded  with 
heavy  riprap  stone. 

The  further  improvements  which  are  essential  to  the  business  of  San- 
dusky Harbor  are,  as  before  indicated,  a  better  channel  over  the  bar 
and  a  deeper  and  wider  channel  along  the  city  front  over  the  line  of 
old  dock  channel. 

The  channel  over  the  bar  should  have  a  width  not  less  than  300  feet 
and  a  depth  not  less  than  18  feet;  a  greater  depth  is  desirable,  but  it 
is  perhaps  too  much  to  count  upon  at  present.  The  chaunel  along  the 
dock  front  should  have  a  width  of  200  feet  and  a  depth  not  less  than 
17  feet. 

The  straight  channel  at  its  outer  end  shows  effects  of  shoaling  by 
the  currents  which  run  obliquely  across  the  channel  at  that  place. 
To  obviate  some  of  the  effects  of  the  currents  it  is  therefore  proposed 
to  widen  the  straight  channel  at  that  end.  At  the  inner  end  of  straight 
channel  a  similar  widening  is  necessary,  to  prevent  interference  or  col- 
lision with  vessels  at  the  wharves  outside  the  bend.  The  straight 
chaunel  thus  far  dredged  is  200  feet  wide  on  the  bottom,  with  natural 
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slopes.    As  soon  as  this  channel  is  much  used  by  steamers  the  banks 

will  wash  down,  making  flatter  slopes  and  narrowing  the  channel  of  17 
fret  depth.  To  give  the  channel  of  17  feet  depth  a  permanent  width 
of  200  feet  will  therefore  require  dredging  along  the  outer  edges  as 
the  slopes  are  washed  down.  An  estimate  for  this  dredging  is  included 
with  that  for  further  necessary  improvements. 

The  river  and  harbor  act  of  August  17, 1894,  made  an  appropriation 
of  $30,000  for  continuing  the  improvement  of  Sandusky  Harbor,  and 
provided  that  $5,000  of  the  amount  may  be  used  in  removing  shoal  at 
oater  approach  to  harbor. 

A  recommendation  to  expend  the  appropriation  in  improving  the 
channel  over  outer  bar  and  the  dock  channel,  by  dredging,  was  approved 
by  the  Chief  of  Engineers,  and  that  work  is  now  in  progress. 

The  amount  remaining  to  complete  the  improvements  here  recom- 
mended, after  expenditure  of  the  appropriation  of  August  17, 1894,  is 
estimated  as  follows: 

Dredging  channel  300  feet  wide  and  18  feet  deep  over  outer  bar,  200,000  cubic 

yards,  measured  in  scows,  at  18  cents $36,000 

Constructing  jetty, 2,500 feet  long, at  $20 50,000 

Constructing  dike,  2,500  feet  long,  at  $25 62,500 

Dredging  straight  channel  slopes  and  widening  at  both  ends,  200,000  cubic 

yards,  at  14  cents 28, 000 

Dredging  dock  channel,  6,500  feet  long,  to  width  of  200  feet  and  depth  of  17 

feet,  200,000  cubic  yards  hard  material  and  stones,  at  16  cents 32, 000 

Engineering,  superintendence,  etc 16,500 

Total 225,000 

It  should  be  observed  that  this  estimate  covers  original  cost  of  con- 
struction only,  and  does  not  provide  for  expense  of  maintenance  by 
dredging  or  otherwise. 

Very  respectfully,  your  obedient  servant, 

J  abed  A.  Smith, 
Lieut.  Col.j  Corps  of  Engineers. 
Brig.  (Jen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


REPORT  OF  MR.   WILLIAM  T.   BLUNT,  ASSISTANT  ENGINEER. 

Cleveland,  Ohio,  June  SO,  1895. 

Sir  :  I  have  the  honor  to  transmit  herewith  tracings  relating  to  Sandusky  Harbor* 
Ohio,  as  follows : 

Soundings  on  outer  bar,  May  and  Jnne,  1895.* 

Soundings  on  straight  channel,  June,  1895.  * 

Soundings  on  dock  channel,  May,  1895.  * 

Soundings  on  dock  channel,  short  line  extension,  June,  1895.* 

Typical  cross  sections  on  straight  channel,  and  to  make  the  following  report  upon 
the  same. 

All  depths  herein  mentioned  are  at  mean  level  of  Lake  Erie,  1860-1875,  which  is 
the  datum  plane  used  on  Lake  Survey  charts. 

Outer  bar  .—The  channel  dredged  in  1894  under  contract  shows  now  from  17  to  21 
feet  depth.  All  that  dredging  was  done  within  the  lines  of  the  recently  approved 
project  for  a  straight  cut  While  following  the  channel  now  in  use.  The  Light-House 
Board  has  so  altered  the  positions  and  increased  the  number  of  channel  buoys  that 
no  trouble  should  be  experienced  in  crossing  the  bar.  Even  with  the  water  1  foot 
below  mean  level,  as  it  is  this  year,  there  is  everywhere  a  channel  of  16}  feet,  and 
while  without  doubt  this  portion  of  the  work  should  be  deeper  than  that  inside 
the  harbor,  it  is  probable  that  the  small  appropriation  available  this  season  will 
he  more  advantageously  used  on  the  inner  harbor. 

*  Not  forwarded. 
ENG  96 194 
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Straight  channel — The  original  dredging  of  this  channel  was  only  completed  in  the 
fall  of  1894 ;  that  is,  the  entire  area  had  then  been  dredged.  Owing  to  small  appro- 
priations the  work  had  been  d*>  tribnted  over  many  seasons,  and  the  resulting  depths 
are  not  as  regular  as  might  otherwise  be  expected.  Soundings  were  taken  over  the 
entire  length  on  June  14  and  18,  1895,  and  are  shown  on  tracing.  Over  the  greater 
part  the  depths  are  from  17  to  19  feet,  and  where  less  than  17  feet  we  generally  find 
16  feet  and  better,  with  narrow  ridges  having  15  to  16  feet.  Material  is  sand,  gravel, 
and  mud,  and  these  ridges  will  tend  to  dissipate  into  the  deeper  portions. 

On  the  sheet  of  "Typical  cross  sections"  the  length  of  the  channel  is  divided  into 
three  portions,  viz:  The  mouth,  at  junction  with  "Deep  Hole"  outside  the  "Middle 
Ground,"  a  length  of  800  feet;  the  bar,  through  the  crest  of  the  "Middle  Ground," 
2,400  feet  long;  inside  the  bar,  from  the  "  Middle  Ground"  across  the  flat  bay  to  the 
city  front. 

Over  the  first-mentioned  800  feet  no  dredging  has  been  done  since  November,  1893, 
so  that  we  can  compare  three  sets  of  soundings.  There  is  a  fill  over  this  area  of  a 
little  over  1  foot  since  November,  1893,  apparently  through  a  tendency  of  the  "Deep 
Hole"  to  rebuild  its  walls.  A  fill  of  nine-tenths  of  a  foot  occurred  between  Novem- 
ber, 1893,  and  June,  1894,  while  in  the  past  year,  June,  1894,  to  June,  1895,  the  fill 
was  only  two-tenths  of  a  foot.  This  may  indicate  the  approaching  limit  of  current 
scour. 

In  contrast  with  this,  we  find  on  the  other  two  portions  above  mentioned — through 
the  bur  with  4  to  5  feet  depth  on  its  crest  and  across  the  bay  to  t**e  city  front— prac- 
tically no  change  either  in  the  banks  or  bottom  during  the  nine,  eleven,  or  twelve 
months  elapsed  since  dredging.  The  soundings  of  1894  were  made  either  in  June, 
July,  or  September  after  dredges  had  finished  in  various  localities,  so  that  they  fairly 
represent  the  coudition  as  left  by  dredging.  Making  due  allowance  for  slight  imper- 
fections in  location,  it  is  quite  remarkable  how  the  two  seta  of  sections  follow  each 
other. 

Quite  strong  currents  through  the  channel  are  induced  by  strong  winds,  and  it  is 
seldom  that  a  movement  can  not  be  detected  cither  in  or  out.  It  is  quite  probable 
that  the  currents  are  sufficient  to  usually  keep  the  channel  clear  (as  was  indicated 
when  soundings  of  July  1,  1893,  were  found  to  show  from  16  to  18  feet  depth,  no 
dredging  having  been  done  since  October,  1891),  until  near  entrance  to  Deep  Hole, 
where  countercurrents  are  met  to  cause  eddies  and  shoaling. 

The  following  tabular  statement  is  based  on  the  same  soundings  as  is  the  chart  of 
cross  sections : 

AT  MOUTH. 


Line  0+200. 
+400. 
+600  . 
+  800. 

Total  . 


1893. 


n?".^1  Average 


Number 


1895. 


Number 


.nuiuuer      Avnrfll«,     xiuuioer 

of  Round-  ^^?e  of  sound- 


ings. 


22 
18  . 
21  I 
20 


Feet. 
17.5 
17.4 
17.2 
17.2 


17.33 


20, 
18 
22  : 
17 


depth. 


Feet. 
16.5 
16.5 
16.2 
16.5 


inga. 


77  I 


16.43 


77 


Average^ 
depth. 


Feet. 
16.2c 
16.2 
16.2 
16.2 


16.21 


THROUGH  BAR  AND  BAY. 


Line  2, 0+1600  Bar. 

3, Of  2400  Bar. 

4, 0  +  3200  Bar. 

5,0  +  4000  Bay. 

6, Of 4800  Bay. 

7.0+5000  Bay, 

8,0+6400  Bay, 

9, 0  +  7200  Bay 

10,0+8000 

11,0  + 8800  Bay 

Total 


1894. 


Number 

of  sound- 

Inge. 


199 


Average 
depth. 


Feet. 
17.2 
17.8 
17.9 
17.7 
17.6 
17.0 
17.4 
17.6 
17.5 
17.2 


1895. 


Number 

of  sound 

ings. 


17.48 


203 


Average 
depth. 


Feet. 
17.5 
18 

17.8 
17.5 
17.6 
17.2 
17.1 
17.2 
17.3 
17.2 


17.43 


Tht*se  lines  are  selected  at  regular  intervals  and  are  indicative  of  the  condition  of 
entire  channel. 
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Dock  channel.— The  channel  has  been  redredged  daring  the  past  fiscal  year  to  a 
width  of  89  feet  from  its  junction  with  the  straight  channel  at  the  Baltimore  and 
Ohio  Kailroad  wharves  westward  along  the  city  front  to  Ayers  Wharf.  Depths  are 
now  17  to  20  feet.  Its  extension  westward  to  the  Columbus,  Sandusky  and  Hocking 
Railroad  (commonly  called  the  "Short  Line")  wharves,  2,700  feet,  having  been 
approved  in  December,  1894,  the  dredge,  under  contract  with  Carkin,  Stickney  & 
Cram  Company,  is  now  at  work  on  this  extension.  In  1892  the  Short  Line  dredged  a 
channel  60  feet  wide  and  18  feet  deep  to  connect  the  old  dock  channel  with  their 
wharves.  This  cut  has  now  filled  so  that  along  its  center  Hue  there  is  about  15  to 
16  feet  depth,  with  14  to  15  on  the  6ides.  This  cut  will  first  be  cleared  out  to  make 
it  available  for  present  needs  of  commerce  before  the  work  of  widening  begins. 
Very  respectfully, 

Wm.  T.  Blunt,  Assistant  Engineer. 
Lieut,  Col.  Jared  A.  Smith, 

Corp*  of  Engineers. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894,  relative  to  the  commerce  of  the  harbor 
at  Sandusky,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 


Articles. 


RECEIPTS. 


Tons. 


Lumber 

Iron  ore 

SuA 

Pulp  wood !      43, 

Stone !      26, 

Merchandise 8. 

Fish 

Pig  iron 


Total. 


63,548 
26,868 
60,000  , 
720  I 
250 
675 
466 
600 


232,120 


Articles. 


SHIPMENTS. 


Coal 

Merchandise  . 


Total . 


Tons. 


356, 613 
11.712 


368,325 


Total  freight  tonnage: 

1894 600,454 

1893 424,280 

Increase 176, 174 


Vessels. 


Tonnage. 


,   Entering  .. 
,   Departing . 


655,400 
664,000 


l    Total  registered  tonnage : 

I  1894 1,319,400 

1893 : 1,524,183 


Decrease. 


204.783 


Draft  of  largest  vessels  using  harbor,  17  feet.    Largest  vessels  do  not  load  to  full 
depth.     No  new  lines  of  transportation  have  been  established  during  the  year. 


MM  5. 

IMPROVEMENT  OF  SANDUSKY  RIVER,  OHIO. 

The  Sandusky  Kiver  rises  in  Bichland  County,  Ohio,  and  empties 
into  the  upper  end  of  Sandusky  Bay,  about  14£  miles  by  the  channel 
of  the  bay  to  Lake  Erie. 

Fremont,  at  the  head  of  navigation,  18  miles  from  the  bay,  is  a  city 
of  about  9,000  inhabitants  and  the  market  town  of  a  large  area. 
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In  1867  and  1872  appropriations  amounting  to  $30,000  were  made  for 
improving  the  river. 

In  1880  a  project  was  adopted  for  dredging  a  channel  100  feet  wide 
and  9  feet  deep  through  several  bars  between  Fremont  and  the  depth 
of  9  feet  in  Sandusky  Bay.    The  estimated  cost  was  $44,000. 

The  following  appropriations  were  made  after  the  adoption  of  the 
project: 

June  14.1880 $10,000.00 

March  3,  1881 7,500.00 

August  2,  1882 4,000.00 

September  19,  1890 1,500.00 

July  13,  1892 5,000.00 

Total 28,000.00 

Amount  expended  and  incurred  to  June  30,  1894 27,859.04 

Expended  in  last  fiscal  year 140. 96 

The  improvements  thus  far  have  consisted  in  dredging  through  bars, 
the  largest  part  of  which  is  at  the  mouth  of  the  river.  The  dredging 
has  been  done  in  installments  at  intervals  of  from  one  year  to  eight 
years,  and  as  a  result  some  of  the  places  first  dredged  had  refilled  and 
required  redredging  before  other  parts  had  been  reached. 

The  last  dredging  through  the  bar  at  mouth  of  the  river  was  late  in 
the  season  of  1893,  when  a  narrow  channel  was  dredged  to  a  depth  of 
10  feet.  In  June,  1894,  less  than  two  years,  the  channel  over  bar  had 
filled  from  1  foot  to  1 J  feet  since  it  was  dredged. 

The  channels  would  doubtless  remain  longer  were  there  frequent 
passing  steamers  to  keep  the  bottom  stirred  up;  the  traffic  is,  however, 
so  small  as  to  be  hardly  worth  a  mention. 

To  make  a  good,  navigable  channel  from  the  bay  to  Sandusky  would 
now  require  as  much  labor  as  it  would  have  done  before  any  appropria- 
tion had  been  expended,  and  to  render  any  such  channel  reasonably 
permanent  would  require  some  works  of  construction  to  change  the 
existing  conditions.  The  cost  of  such  works  would  far  outweigh  any 
possible  benefits. 

There  is  really  no  commerce  on  the  river,  and  the  passage  of  a  boat 
with  freight  or  passengers  is  so  unfrequent  that  the  cost  of  maintain- 
ing a  channel  of  9  or  10  feet  depth  would  be  more  than  the  total  receipts 
for  freight  and  passengers. 

The  expenditures  of  the  last  year  have  been  mainly  for  expenses 
of  the  previous  year,  and  the  small  balance  has  been  expended  for 
necessary  examination  and  office  work. 

Fremont,  the  head  of  navigation,  is  in  the  collection  district  of  Sandusky,  Ohio. 
The  nearest  light-house  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay.  Fort 
Wayne,  near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

Money  statement 

July  1,  1894,  balance  unexpended $550.07 

June  30,  1895,  amount  expended  during  li seal  year 550. 07 


M  M  6. 

IMPROVEMENT  OF  HURON  HARBOR,  OHIO. 

The  Huron  Eiver  empties  into  Lake  Erie  at  a  point  about  10  miles 
east  of  Sandusky. 

In  1826,  when  the  mouth  of  the  river  was  closed  by  a  sand  bar,  a 
plan  of  improvement  was  adopted,  consisting  of  parallel  piers  140  feet 
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apart  to  confine  and  protect  the  channel.  The  plan  was  modified  and 
extended  from  time  to  time  as  the  demands  of  commerce  required. 

Previous  to  the  approval  of  latest  plan  in  1890,  twenty-two  appro- 
priations bad  been  made  and  expended  for  this  improvement.  The 
aggregate  of  these  appropriations  from  1826  to  1888,  inclusive,  was 
$123,273.71. 

The  expenditure  of  this  sum  had  resulted  in  extending  the  piers  to 
a  depth  of  about  14  feet  in  the  lake,  in  the  maintenance  of  piers  and 
channel  for  more  than  sixty  years,  and  in  a  recent  dredging  of  channel 
to  a  depth  of  15.7  feet. 

It  should  be  explained  that  the  contours  of  depth  in  the  lake  vary  in 
position  somewhat  from  year  to  year,  especially  in  the  vicinity  of  the 
mouths  of  streams  which  bring  down  sand  and  mud,  and  near  piers 
which  stop  the  movement  of  drift  along  the  shore. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  for 
"Improving  harbor  at  Huron,  Ohio:  Continuing  improvement  in 
amended  project  to  give  16  feet  depth  at  low  water,  $16,000." 

In  compliance  with  this  act  apian  and  estimate  of  cost  of  exteuding 
piers  to  a  depth  of  16  feet  in  the  lake  was  made  in  1890,  and  revised  in 
1893,  after  240  feet  of  the  pier  had  been  completed. 

The  revised  estimate  is  as  follows: 

Extending  east  pier  640  feet,  and  west  pier  600  feet,  1,240  feet,  at  $92.. .  $114, 060 
Contingencies  of  all  kinds 10,920 

Total  for  work  remaining  to  be  done  in  1893 125, 000 

To  this  should  be  added  actual  cost  of  240  feet  built  in  1891  and  1893 

(see  Report  of  Chief  Engineers,  1894,  p.  2401). 20,000 

Total 145,000 

This  estimate  has  of  necessity  covered  only  the  original  cost  of  piers, 
leaving  repairs  and  maintenance  of  channel  to  be  provided  for  from 
available  funds  whenever  necessary. 

Appropriations  for  this  work  have  been  made  as  follows: 

By  act  of  September  19,  1890 $16,000-00 

By  act  of  July  13,  1892 15,000.00 

By  act  of  August  17, 1894 „ 10,000.00 

Total 41,000.00 

Amount  expended  and  incurred  to  June  30, 1894 29, 856. 55 

In  addition  to  the  extension  of  80  feet  to  east  pier,  and  160  feet  to 
west  pier,  the  superstructure  of  west  pier  had  been  entirely  rebuilt 
in  two  places,  180  feet  long  and  108  feet  long,  respectively;  some  minor 
repairs  had  been  made,  and  the  channel  had  been  dredged  to  the  full 
depth  of  16  feet  in  1891. 

Amount  expended  and  incurred  in  last  fiscal  .year $1, 170. 11 

July  1, 1894,  a  contract  for  dredging  the  bar  was  outstanding  with 
Messrs.  Sadler  &  Allen,  of  Detroit,  Mich.  Dredging  was  commenced 
July  2,  and  completed  July  14, 1894.  The  channel  over  the  bar  was 
deepened  to  17  feet  by  the  removal  of  4,000  cubic  yards  of  material. 
This  is  the  first  dredging  at  Huron  since  1891,  which  indicates  that  in 
point  of  freedom  from  bars  the  conditions  at  Huron  Harbor  are  excep- 
tionally favorable. 

On  January  21, 1895,  proposals  were  invited  by  public  advertisement 
for  extending  the  east  pier  at  Huron  72  feet. 
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Bids  were  opened  February  12, 1895,  and  a  contract  for  the  work  was 
awarded  to  Mr.  John  Stang,  of  Lorain,  Ohio,  in  connection  with  the 
similar  work  at  Black  River  Harbor.  On  June  30,  1895,  the  contractor 
had  completely  constructed  the  single  crib  72  feet  long  and  it  was  ready 
to  sink  as  soon  as  stone  should  be  received.  Great  advantage  has 
resulted  at  other  places  from  making  the  cribs  as  long  as  practicable, 
and  the  only  limit  of  length  which  will  be  advantageous  is  such  as  is 
caused  by  the  practical  difficulty  of  sinking  in  place  and  filling  with 
stone  in  a  single  day.  At  Ashtabula  Harbor,  in  1893,  a  length  of  240 
feet  was  placed  in  a  single  crib  to  great  advantage.  At  Huron  Harbor 
the  limit  of  length  has  been  determined  by  the  cost.  Heretofore  in 
constructing  extensions  to  piers  it  has  been  customary  to  build  the 
superstructure  of  the  new  work  to  extend  over  tbe  old  by  "r.acking 
back."  This  was  done  to  secure  the  end  of  new  work  in  such  manner 
as  to  prevent  lateral  movement.  The  method,  however,  adds  to  the 
expense  and  introduces  the  fault  that  the  cribs  of  the  new  work  in 
settling  may  be  separated  from  the  superstructure  which  is  supported 
at  one  end  upon  work  previously  built.  Injury  from  this  cause  has  been 
observed,  so  that  the  new  works  are  now  made  to  abut  fairly  without 
joining  the  old. 

Of  the  last  appropriation  it  is  proposed  to  expend  about  $7,500  upon 
the  project  for  extension  of  piers,  and  the  remaining  $2,500  upon  such 
dredging  as  may  be  needed  and  upon  repairs.  The  extension  of  piers 
will  be  completed  on  or  before  the  end  of  August. 

A  survey  of  the  channel  made  in  June,  1895,  showed  that  between 
the  piers  the  depths  generally  exceeded  18  feet  except  at  the  outer  end 
where  the  depth  was  but  17.3  feet.  A  small  bar  was  found  forming 
outside  tbe  end  of  east  pier  and  extending  across  the  channel  with  a 
least  depth  of  14.7  feet  on  the  side  aud  15.8  feet  in  mid-channel.  Dredg- 
ing to  some  small  extent  will  doubtless  be  required  during  the  ensuing 
year. 

Huron  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  Fort  Wayne,  Mich., 
about  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  white  light 
of  the  fourth  order  on  the  outer  end  of  the  west  pier. 

Money  statement 

July  1,  1894,  balance  unexpended  $1,160.12 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

11, 160. 12 
June  30,  1895,  amount  expended  during  fiscal  year 1, 071. 44 

July  1,  1895,  balance  unexpended 10,088.68 

July  1,  1895,  outstanding  liabilities $98.67 

July  1,  1895,  amount  covered  by  uncompleted  contracts 6, 390. 86 

6,489.53 

July  1,  1895,  balance  available 3,599.15 

{Amount  (estimated)  required  for  completion  of  existing  project 117, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  ofl  866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Abstract  of  proposals  for  extension  of  pier,  improving  harbor  at  Huron,  Ohio,  received  and 
opened  by  Lieut.  CoL  JaredA.  Smith.  Corps  of  Engineers,  at  Cleveland,  Ohio,  on  Tuesday, 
February  12,  1895,  at  2  o'clock  p.  m.,  standard  lime,  in  accordance  with  advertisement 
dated  January  SI,  1895. 

[Net  amount  available  for  the  work.  $7,500.] 


No. 

Name  and  address  of 
bidder. 

Hem 
lock 
tim- 
ber. 

White 
pine 
tim- 
ber. 

White 
oak 
tim- 
ber. 

Stone. 

per 

cord. 

Iron 
plate  8. 

per 
pound. 

Drift- 
bolts, 
per 
pound. 

Spikes, 

per 
pound. 

Screw 
bolts 
and 
wash 
era.  per 
pound. 

Dredg- 
ing 
cats, 
per 
cubic 
yard. 

$1.00 
.05 

Total. 

1 
2 

Quartos  A.  Gillmore, 
Lorain,  Ohio 

John  Stang,  Lorain. 
Ohio 

$23.00 
23.00 

$33.00 
33.00 

$40.00 
40.00 

$5  75 

5.75 

$0.06 
.04 

$0.03 
.03 

$0.04 
.04 

$0.04 
.04 

$6,425.26 
6,300.86 

Recommended  that  the  contract  be  awarded  to  Mr.  John  Staog,  of  Lorain,  Ohio* 
at  the  rates  named  in  his  proposal,  his  bid,  in  the  aggregate,  being  the  lowest  and 
considered  reasonable. 

Abstract  of  contract  for  improving  harbor  at  Huron,  Ohio,  in  force  during  the  fiscal  year 

ending  June  3d,  1895. 

Contract  with  John  Stang,  of  Lorain,  Ohio,  dated  March  4,  1895,  for  furnishing 
the  material  and  doing  the  work  required  for  extension  of  pier  on  the  east  side  a 
distance  of  72  feet  or  more. 

Timber  and  plank,  per  M  feet,  B.  M. : 

Hemlock $23.00 

White  pine 33.00 

White  oak 40.00 

Stone,  per  cord  of  128  cubic  feet 5. 75 

Iron,  per  pound : 

Plates 04 

Driftbolts 03 

Spikes 04 

Screw  bolts  and  washers 04 

Work  still  in  progress. 

Contract  time  for  completion,  September  30,  1895. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Huron,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  cus- 
toms and  others : 

Receipts :  Tons. 

Iron  ore 103,690 

Lumber 2,788 

Pound  poles  ..  — 106 

Total 108,593 

Shipments : 

Coal 285,000 


Total  freight  tonnage: 

1804 * 481,593 

1893 425,032 


Increase 56,561 


Vessels. 


Entering  . . 
Departing . 


Number. 


144 
140 


Tonnage. 


146,653 
146, 421 


Total  registered  tonnage :  » 

1894 293,074 

1893 228,947 


Increase. 


64,127 


Draft  of  largest  vessels  using  harbor,  16£  feet.     Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  th«  year. 
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M  My. 

IMPROVEMENT  OF  VERMILION  HARBOR,  OHIO. 

The  Vermilion  River  rises  in  the  northern  part  of  Ohio  and  empties 
into  Lake  Erie  about  20  miles  to  the  eastward  of  Sandusky. 

In  1836  there  was  less  than  2  feet  of  water  over  the  bar  at  the  mouth 
of  the  river,  and  a  project  was  adopted  to  extend  parallel  piers  125 
feet  apart  over  the  bar  into  the  lake.  This  was  amended  from  time  to 
time  until  the  piers  were  extended  to  a  depth  of  12  feet  in  the  lake  in 
the  spring  of  1874.  The  east  pier  was  then  1,075  feet  and  the  west  pier 
1,125  feet  in  length.  In  the  same  year  a  project  was  adopted  to  remove 
rock  and  other  material  between  the  piers  and  into  the  lake  to  afford  a 
depth  of  14  feet  over  a  width  of  100  feet.    This  was  completed  in  1879. 

The  work  thus  far  was  carried  on  under  eleven  appropriations,  from 
1836  to  1878,  inclusive,  amounting  in  the  aggregate  to  $113,701.28. 

Since  that  time  the  channel  depth  has  varied  from  time  to  time,  but 
it  is  rarely  less  than  12  feet  at  mean  lake  level. 

Since  1879  all  expenditures  have  been  for  repairs. 

There  is  no  project  for  further  improvement,  because  the  present 
commerce  of  the  place  is  very  small  and  is  not  growing.  It  is,  how- 
ever, considered  advisable  to  keep  the  piers  in  repair. 

Since  the  completion  of  the  improvement  in  1879  the  following  appro- 
priations have  been  made,  and  all  except  the  last  have  been  expended 
for  repairs. 


Juno  14.1880 $2,000 

March  3, 1881 2,000 

August  2,1882 3,000 

August  5,1886 3,000 

August  11,1888 1,000 


September  19, 1890 $2,000 

July  13, 1892 2,000 

August  17,1894 2,000 

Total 17,000 


There  have  been  no  works  of  repair  in  the  last  fiscal  year,  the  small 
expenditure  being  for  a  necessary  examination  of  the  condition  of  the 
piers.  The  funds  now  available  will  be  expended  during  the  ensuing 
year  in  repairing  superstructure  of  piers. 

The  channel  depths  between  the  piers  at  Vermilion  vary  less  than  at 
most  other  places  on  the  lake.  No  bars  have  formed  since  the  comple- 
tion of  piers.  The  depth  of  water  in  the  channel  at  mean  water  level 
is  from  12  to  14  feet,  which  is  enough  for  the  very  small  business  of  the 
place. 

It  is  recommended  that  the  balance  estimated  to  complete  the  repairs 
be  appropriated  in  a  single  sum  for  that  purpose. 

Vermilion  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  fixed 
light  of  the  fifth  order  on  the  west  pier.  Fort  Wayne,  Mich.,  80  miles  distant,  is  the 
nearest  work  of  defense. 

Money  statement. 

Amount  appropriated  by  act  of  August  17,  1894 <- $2, 000. 00 

June  30,  1895,  amount  expended  during  fiscal  year 2. 45 

July  1,  1895,  balance  unexpended 1, 997. 55 


{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinp  June  30, 1897      4, 000. 00 
Submitted  in  compliance  with  requirments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Vermilion,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 


Receipts. 

Tons.    I                         Shipments. 

Tons. 

Fhh 

1,500 
73 

Fiah 

1,500 

Lumber,  etc ..                   -  -  - 

Fishing-tackle 

200 

- 

Total  .. 

1,573 

Total 

1,700 



Total  freight  tonnage : 


Decrease  . 


3,273 
4,804 

1,031 


Vessels. 


Tonnage. 


Entering ... 
Departing . . 
Biiflt(tngs). 


650 

600 

25 


Total  registered  tonnage  (Teasels  entering  and  departing) : 

18»4?. 7. .. € lf250 

1MB 15,100 


Decrease  . 


13,850 


Draft  of  largest  vessels  using  harbor,  11  feet.    Largest  vessels  loaded  to  full  depth. 
No  new  vessel  lines  established  during  the  year. 


MM  8. 
IMPROVEMENT  OF  BLACK  RIVER  HARBOR.  OHIO. 

This  harbor  is  in  the  township  and  city  of  Lorain,  where  the  Black 
River  empties  into  Lake  Erie.  In  its  natural  condition  the  river  had  a 
depth  of  bnt  abont  3  feet  on  the  bar  at  its  month. 

In  1828  an  improvement  was  undertaken  by  confining  the  channel 
between  parallel  piers  extending  over  the  bar  into  the  lake.  The  pro- 
ject was  modified  and  extended  from  time  to  time  as  the  demands  of 
commerce  increased. 

In  1891  the  officer  in  charge  of  the  improvement  submitted  a  recom- 
mendation to  extend  the  parallel  piers  to  a  depth  of  17  feet  in  the  lake. 
The  project  was  approved  in  1893,  the  estimated  cost  being  as  follows: 

Extending  piers  to  a  depth  of  17  feet  in  the  lake : 

Two  piers,  280  feet  each,  560  linear  feet,  at  $91.10 $51, 016 

Contingencies  of  aU  kinds,  less  than  10  per  cent 4,964 

Total 56,000 

Previous  to  the  adoption  of  latest  project  there  had  been  twenty-six 
appropriations  for  improving  this  harbor,  the  aggregate  amount  (all 
expended)  being  $232,204.77. 

The  piers  had  been  extended  to  a  depth  of  16  feet  in  the  lake,  and 
the  channel  between  piers  generally  exceeded  16  feet  in  depth. 
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Appropriations  for  this  improvement  have  been  made  as  follows: 

By  act  of  July  13,  1892 $20,000.00 

By  act  of  August  17,  1894 10,000.00 

Total 30,000.00 

Amount  expended  since  adoption  of  last  project  to  June  30, 1894,  con- 
struction, repairs,  and  dredging 19, 773. 07 

Of  this  amount  the  sum  applied  to  extension  of  piers  (see  Report  of  Chief 
of  Engineers,  1894,  p.  2407)  was 10,000.00 

Each  of  the  piers  had  been  extended  40  feet;  151  feet  of  old  east  pier 
had  been  torn  out  and  rebuilt  entirely  upon  a  deeper  foundation ;  repairs 
had  been  made  to  west  pier,  and  channel  through  bar  had  been  dredged. 

Amount  expended  and  incurred  in  last  fiscal  year $2, 817. 1 1 

In  the  last  Annual  Keport  reference  was  made  to  a  considerable 
damage  to  east  pier  by  the  steamer  Mariposa,  which  struck  the  end  of 
pier  in  entering  the  harbor.  Complete  and  satisfactory  repairs  were 
made  to  the  pier  in  July,  1894,  by  the  owners  of  the  steamer.  A  few 
minor  repairs  were  made  to  both  piers  in  the  same  month. 

A  recommendation  was  submitted  to  the  Chief  of  Engineers  and 
approved  to  reserve  $2,500  for  repairs  of  piers  and  dredging,  and  to 
expend  $7,500  in  extension  of  west  pier. 

Proposals  were,  invited  by  public  advertisement  dated  January  21, 
1895,  and  on  February  12, 1895,  bids  were  received  and  opened.  The 
lowest  bidder  was  Mr.  John  Stang,  of  Lorain,  Ohio,  and  a  contract  was 
executed  with  him  for  extending  west  pier  72  feet  in  a  single  crib. 

The  grillage  and  wall  timbers,  which  are  secured  by  screw  bolts  in 
the  first  four  courses,  are  put  together  upon  ways  in  lengths  of  36  feet 
and  then  launched;  when  in  the  water  the  two  parts  of  bottom  are 
placed  end  to  end  and  the  part  above  is  built  up  as  one  crib. 

At  the  close  of  the  fiscal  year  the  contractor  had  launched  one  of  the 
grillage  bottoms  and  had  the  second  on  the  ways  ready  to  launch. 

Early  in  May,  1895,  advices  were  received  from  Lorain  that  a  bar  had 
formed  between  the  piers  and  at  the  end.  A  dredge-plant  was  employed 
at  a  rate  of  $11  per  hour  for  150  hours,  and  at  $10  per  hour  for  75 
hours;  a  channel  75  feet  wide  and  1,500  feet  long  was  dredged  to  a 
depth  of  slightly  more  than  18  feet.  The  amount  dredged  was  9,405 
cubic  yards,  which  made  the  cost  per  yard  about  25.4  cents.  This  cost 
is  much  too  high,  and  yet  the  small  amount  of  material  to  be  dredged 
at  an  isolated  place  where  commercial  interests  were  suffering  from 
every  day's  delay  made  the  hiring  of  a  dredge  already  in  the  harbor  a 
necessity. 

A  survey  of  the  channel  made  in  June,  1895,  shows  that  it  is  in  good 
condition. 

The  extension  of  west  pier  will  be  completed  in  August. 

In  the  last  annual  report  mention  was  made  of  the  probable  establish- 
ment of  extensive  works  for  manufacture  of  steel.  The  works  are  now 
in  operation  and  will  doubtless  have  the  effect  ef  largely  increasing 
freights  by  water  as  well  as  by  rail  to  Lorain. 

Black  River  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed  white 
light  of  the  fourth  order  at  the  outer  end  of  the  west  pier.  The  nearest  work  of 
defense  is  Fort  Wayne,  Mich.,  80  miles  distant. 
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Money  statement. 

Jnlyl,  1894,  balance  unexpended $226.93 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

10,226.93 

Jane  30,  1895,  amount  expended  during  fiscal  year 2, 797. 61 

July  1,  1895,  balance  unexpended 7,429.32 

July  1,  1895,  outstanding  liabilities $19.50 

July  1, 1895,  amount  covered  by  uncompleted  contracts 6, 390. 86 

6,410.36 

Jnlyl,  1895,  balance  available 1,018.96 

{Amount  (estimated)  required  for  completion  of  existing  project 38, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  38, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  proposals  for  extension  of  pier,  improving  harbor  at  mouth  of  Black  River, 
Ohio,  received  and  opened  by  Lieut.  Col.  Jared  A.  Smith, Corps  of  Engineers,  at  Cleveland, 
Ohio,  on  Tuesday,  February  IS,  1895,  at  2  o'clock  p.m.,  standard  time,  in  accordance  with 
advertisement  dated  January  21, 1895. 

[Net  amount  available  for  the  work,  $7,500.] 


Ho. 

1  Hem- 
Name  and  address  of  lock 
bidaer.            '   tim- 
.  ber. 

White 
pine 
tim- 
ber. 

White 
oak 
tim- 
ber. 

Stone, 
per 
cord. 

Iron 
plates, 

pound. 

Drift- 
bolts, 
per 
pound. 

Screw 
bolts 
and 
wash- 
era,  per 
pound. 

Spikes, 

per 
pound. 

Dredg- 
ing 
cuts, 
per 
cubic 
yard. 

TotaL 

1 

2 

Qaartus  A.Gillmore, 
Lorain,  Ohio 

John  Stang,  Lorain, 
Ohio 

$23.00 
23.00 

$33.00 
33.00 

$40.00 
40.00 

$6.00 
5.75 

$0.06 
.04 

$0.03 
.03 

$0.04 
.04 

$0.04 
.04 

$1.00 
.05 

$6,488.26 
6, 390. 86 

Recommended  that  the  contract  be  awarded  to  Mr.  John  Stang,  of  Lorain,  Ohio, 
at  the  rates  named  in  his  proposal,  his  bid  in  the  aggregate  being  the  lowest  and 
considered  reasonable. 

Abstract  of  contract  for  improving  harbor  at  mouth  of  Black  River,  Ohio,  in  force  during 
the  fiscal  year  ending  June  SO,  1895. 

Contract  with  John  Stang,  of  Lorain,  Ohio,  dated  March  4, 1895,  for  furnishing  the 
material  and  doing  the  work  required  for  extension  of  pier  on  the  west  side,  a  dis- 
tance of  72  feet  or  more : 

Timber  and  plank,  per  M  feet,  B.  M. : 

Hemlock $23.00 

White  pine 33.00 

White  oak 40.00 

Stone,  per  cord  of  128  cubic  feet 5. 75 

Iron,  per  pound : 

Plates 04 

Driftbolts 03 

Spikes 04 

Screw  bolts  and  washers 04 

Work  still  in  progress. 

Contract  time  for  completion  September  30, 189§. 
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COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1$94  relative  to  the  commerce  of  the  harbor 
at  mouth  of  Black  River,  Ohio,  were  compiled  from  information  furnished  by  the 
collector  of  customs  and  others. 

Receipts:  Tons* 

Iron  ore 170,278 

Lumber 13,207 

Stone 1,336 

Laths 75 

Staves 384 

Fence  posts WO 

Total 186,180 

Shipments : 

Coal. 347,835 


Total  freight  tonnage : 

1894 534,015 

1893 826,503 


Decrease # 292,488 

Vessels.  Number.   Tonnage. 


Entering 481  152,204 

Departing : 411  168,691 

Total  registered  tonnage : 

1894 320,895 

1893 823,953 


Decrease 503,058 

Draft  of  largest  vessels  using  harbor  17  feet.    Largest  vessels  do  not  load  to  fall 
depth.    No  new  lines  of  transportation  have  been  established  during  the  year. 


M  M  9. 

IMPROVEMENT  OF  CLEVELAND  HARBOR,  OHIO. 

In  1825  the  mouth  of  the  Cuyahoga  Eiver  was  obstructed  by  a  sand 
bar  which  formed  from  the  east  side  and  forced  the  channel  westward. 
In  time  of  freshets  the  bar  would  be  more  or  less  washed  away,  leaving 
the  mouth  of  the  river  very  broad  and  shallow. 

To  prevent  further  obstruction  of  the  channel  by  the  sand  a  plan  of 
improvement  was  adopted  to  confine  and  direct  the  current  over  the 
bar  by  means  of  piers  of  wood  ballasted  with  stone.  The  inner  ends 
of  piers  were  entirely  within  the  limits  of  the  river  as  defined  by  its 
banks  and  the  low-water  channel  was  on  the  west  side  of  the  west 
pier;  the  piers  not  only  rectified  the  channel,  but  have  resulted  in  the 
formation  of  land  through  natural  causes,  aided  by  business  enterprise, 
until  they  are  bordered  on  each  side  of  the  channel  by  valuable  lots. 

Changes  which  have  resulted  from  this  improvement  of  the  river 
mouth  have  been  of  such  importance,  not  only  to  navigation  and  com- 
merce but  to  the  development  of  the  city  of  Cleveland,  that  maps  show- 
ing the  conditions  in  the  early  stages  of  the  work  will  be  of  much 
interest  and  value  when  compared  with  those  of  the  present  time. 
Copies  of  maps  of  the  mouth  of  the  Cuyahoga  Eiver  showing  works 
completed  and  proposed  in  1827, 1839, 1845,  and  1895  are  forwarded 
to  accompany  this  report. 

The  original  plan  was  modified  and  enlarged  as  the  necessity  arose 
until  1869,  when  the  extension  was  completed.  Four  appropriations, 
1870  to  1874,  were  subsequently  expended  in  rebuilding  parts  of  the 
east  pier  with  stone,  in  repairs  to  both  piers,  and  in  dredging  the  channel. 
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The  entire  amount  expended  upon  these  piers  and  the  channel 
represents  not  only  the  first  construction  but  the  renewal  of  many  parts 
injured  by  storms  or  decayed,  and  also  the  frequent  dredging  of  mate- 
rial driven  into  the  channel  by  storms  or  brought  down  the  river  by 
the  current  in  freshets  and  deposited  at  its  mouth. 

The  total  amount  expended  upon  construction  and  maintenance  of 
piers  and  channel,  1825  to  1875,  was  $346,881.61. 

In  1875  Congress  made  an  appropriation  for  a  breakwater  in  5  fathoms 
of  water  to  protect  the  commerce  of  Cleveland. 

The  following  appropriations  have  been  made  since  adoption  of  the 
project: 


March  3, 1875 $50,000 

August  14, 1876 50,000 

August  14, 1876  (repair  of  pier) .  8, 000 

June  18, 1878 100,000 

March  3, 1879 100,000 

Jon©  14,1880 125,000 

March3,1881 200,000 

August  2, 1882 175,000 


August  5, 1884 $100,000 

August  5, 1886 93,750 

August  11, 1888 100,000 

September  19, 1890 75, 000 

July  13, 1892 100,000 

August  17, 1894 50,000 

Total 1,326,750 


Note. — About  $70,000  of  this  amount  has  been  expended  in  dredging  in  the  harbor 
and  channel  and  in  maintaining  old  river  piers.  All  of  the  appropriation  of  August 
17,  1894,  will  be  necessarily  expended  in  repairs  to  old  work,  in  dredging,  and  in 
making  an  opening  in  shore  arm  of  west  breakwater,  so  that  none  of  it  will  be  appli- 
cable to  the  extension  of  breakwater. 

Amount  expended  from  adoption  of  the  project  for  breakwaters,  1875 

to  June  30,  1894 $1,268,491.94 

Amount  expended  and  incurred  in  last  fiscal  year 4, 792. 25 

The  present  extent  of  the  breakwaters  is  shown  npon  maps  opposite 
page  2412,  Report  of  Chief  of  Engineers,  1894. 

The  shore  arm  of  west  breakwater,  3,130  feet  long,  was  constructed 
in  the  years  1876  to  1881,  so  that  the  oldest  part  is  now  19  years  and 
the  newest  14  years  old.  The  main  or  lake  arm  of  west  breakwater, 
4,030  feet  long,  besides  a  spur  100  ieet  long  near  the  harbor  entrance, 
was  built  in  the  years  1881  to  1883,  inclusive,  so  that  the  newest  part 
is  12  years  old. 

The  east  breakwater  is  now  2,490.5  feet  long,  and  was  built  in  the 
years  from  1888  to  1893.  As  before  explained,  the  wooden  part  of  the 
piers  at  the  mouth  of  the  river  was  completed  twenty-six  years  ago. 

When  it  is  remembered  that  white-pine  timber,  situated  as  it  is  in 
the  superstructure  of  these  works  where  exposed  to  wet  and  dry 
weather,  heat  and  cold,  storms,  etc.,  collisions  with  vessels,  and  to 
vandalism,  which  is  a  large  factor  in  the  case,  becomes  so  much  decayed 
in  fifteen  years  that  parts  are  entirely  gone  and  most  of  it  has  so  far 
lost  its  strength  as  to  be  unreliable  to  resist  any  great  strain,  it  will 
be  understood  why  it  is  necessary  to  expend  a  considerable  sum  annu- 
ally in  repairs  to  guard  against  the  extensive  injuries  which  would  fol- 
low where  a  breach  is  made. 

This  is  a  matter  of  such  vital  importance  to  the  improvement  and 
preservation  of  Cleveland  Harbor  that  the  following  paragraphs  from 
last  annual  report  are  here  repeated  : 

Should  the  superstructure  of  a  part  of  the  breakwater  be  carried  away  in  a  storm, 
the  crib  work  below  water  would  almost  surely  follow,  because  when  the  cribs  are 
exposed  in  heavy  storms  the  stone  is  taken  out  by  the  action  of  the  seas,  and  the 
woodwork  is  left  with  too  little  ballast  to  hold  it  in  position. 

It  is  therefore  very  important  that  the  old  superstructure  should  be  rebuilt 
before  it- is  too  far  gone  to  decay  to  withstand  the  force  of  storms.  It  will  be  seen 
in  the  statement  of  expenditures  that  more  than  $4,000  of  the  last  appropriation 
was  expended  in  repairs  to  tho  breakwater.  The  repairs  consisted  almost  entirely  in 
replacing  planking  and  deck  stringers  which  had  been  broken  away  in  the  winter. 
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A  small  opening,  once  made,  sometimes  becomes  the  means  of  letting  in  forces  which 
bring  destruction  to  a  large  part. 

A  superstructure  of  concrete  masonry  is  recommended  as  the  cheapest  which  can 
be  made  of  a  reasonably  permanent  character,  though  it  may  probably  involve  the 
necessity  of  strengthening  the  outer  walls  of  the  cribs  below  water  level. 

In  October  and  November,  1894,  an  amount  of  about  $1,500  was  ex- 
pended in  repairing  the  superstructure  of  west  breakwater,  and  it  is 
possible  that  two  or  three  times  as  much  more  will  be  needed  for  indis- 
pensable repairs  before  the  end  of  the  ensuing  fiscal  year. 

An  expenditure  of  several  thousand  dollars  is  required  annually  for 
maintaining  the  channel  by  dredging. 

The  Cuyahoga  Eiver  is  the  channel  into  which  is  turned  nearly  all 
of  the  sewage  of  the  city  of  Cleveland,  and  the  foulness  of  its  condi- 
tion during  the  season  when  the  current  is  small,  which  is  most  of  the 
year,  can  hardly  be  described.  As  a  result,  the  west  anchorage,  which 
is  so  nearly  inclosed  as  to  permit  no  currents  to  pass  through,  has  formed 
a  settling  basin  for  mud  and  impurities,  to  the  great  detriment  of  the 
harbor,  and  possibly  to  the  health  of  the  people. 

For  these  reasons  the  Cleveland  Chamber  of  Commerce  passed  a  reso- 
lution requesting  that  an  opening  be  made  in  the  shore  arm  of  west 
breakwater.    The  resolution  and  indorsements  thereon  are  as  follows: 

Whereas  careful  investigation  has  proven  that  the  opening  of  the  breakwater  at 
the  west  end  will  permit  a  current  to  flow  from  west  to  east  of  sufficient  strength  to 
remove  the  sewage  and  offal  that  there  collect,  to  the  detriment  to  the  health  of 
the  city,  at  the  same  time  removing  danger  of  impure  water  from  the  same  source  at 
the  crib  of  the  city  waterworks;  and 

Wherea88uch  current,  by  unanimous  consent  of  river  men  and  civil  engineers,  would 
in  no  way  impede  navigation  or  attect  the  value  or  efficiency  of  Government 
improvements,  but  on  the  other  hand  would  prove  a  positive  benefit  to  commerce  by 
removing  the  oars  which  form  at  the  mouth  of  the  Cuvahoga  River  and  which  at  the 
present  time  await  the  use  of  Government  appropriations  to  be  removed :  Therefore, 

Resolved,  That  the  Cleveland  Chamber  of  Commerce  hereby  requests  favorable 
action  on  the  part  of  the  War  Department  looking  to  the  immediate  removal  of  so 
much  of  the  west  end  of  the  breakwater  as  may,  in  the  opinion  of  the  Government 
engineer  in  charge,  be  necessary  to  accomplish  the  end  sought. 

The  Cleveland  Chamber  of  Commerce, 

Office  of  the  Secretary,  October  1,  1894. 
Sir  :  I  have  the  honor  to  inclose  herewith  attested  copy  of  resolutions  adopted  by 
the  Cleveland  Chamber  of  Commerce  at  its  last  meeting  advocating  the  opening  of 
the  west  end  of  the  breakwater  at  the  harbor  of  Cleveland.  Sincerely  hoping  that 
the  action  taken  by  this  body  will  commend  itself  to  your  favorable  consideration, 
I  am, 

Respectfully, 

Ryerson  Ritchie,  Secretary. 
Gen.  T.  L.  Casey,  U.  S.  A., 

Chief  of  Engineers. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  4, 1894. 

Respoctfully  referred  to  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  for  report. 
To  be  returned. 

By  command  of  Brig.  Gen.  Casey: 

H.   M.   ADAM8, 

Major,  Corps  of  Engineers. 
[Second  indorsement.] 

U.  S.  Engineer  Office, 
Cleveland,  Ohio,  October  8,  1894. 
Respectfully  returned  to  the  Chief  of  Engineers  with  report  in  separate  communi- 
cation herewith. 

Jaked  A.  Smith, 
Lieut.  Col.,  Corps  of  Engineers. 
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United  States  Engineer'  Office, 

Cleveland,  Ohio,  October  8, 1894. 

General:  Referring  to  second  indorsement  of  this  date  on  letter  from  secretary 
of  the  Cleveland  Chamber  of  Commerce  (Office  of  Chief  of  Engineers,  8480,  October 
3, 1894),  I  have  to  submit  the  following  report: 

Since  I  have  been  in  charge  of  the  improvement  of  Cleveland  Harbor  I  have  had 
many  occasions  to  observe  the  exceedingly  unwholesome  condition  of  the  water  in 
the  Cuyahoga  River  and  in  the  anchorage  behind  the  west  breakwater. 

When  there  have  been  heavy  rains  or  melting  snows  the  current  in  the  river  is 
rapid  and  the  water  is  very  muddy.  At  such  times  the  part  of  the  current  which 
has  spread  to  westward  after  passing  beyond  the  river  piers  is  stopped  by  the  break- 
water and  diverted  into  the  basin,  so  that  there  is  a  very  slight  movement  like  an 
eddy  throughout  the  anchorage,  which  thus  becomes  a  settling  basin  for  the  muddy 
and  filthy  water.  During  the  summer  the  same  principle  obtains,  but  while  there  is 
little  mud  there  is  such  a  vast  amount  of  sewage  that  the  odors  are  sickening. 

At  nearly  all  times  there  are  currents  more  or  less  marked  along  the  shore  of  the 
lake  from  west  to  east  or  east  to  west,  according  to  the  direction  of  the  wind.  When 
the  winds  are  easterly  the  discharge  into  the  Take  is  through  the  opening  between 
the  breakwaters,  and  the  currents  carry  this  foul  water  directly  past  the  place  where 
the  city  has  a  crib  at  the  outer  end  of  the  water  conduit,  which  takes  the  supply 
from  th*e  lake. 

When  there  is  a  sufficient  opening  in  the  shore  arm  of  west  breakwater,  the  cur- 
rent from  east  to  west  would  pass  through  the  harbor  and  the  discbarge  into  the 
lake  would  be  so  far  inside  the  water  crib  that  danger  of  contamination  would  be 
very  greatly  rednced. 

When  the  w  inds  are  from  westward,  which  is  the  greater  part  of  the  time,  the  open- 
ing suggested  would  permit  a  6light  current  through  the  harbor  parallel  with  the 
shore,  and  a  large  part  of  the  mud  and  filth  would  be  carried  to  a  greater  or  less  dis- 
tance beyond  and  would  settle  in  the  lake,  where  its  e fleets  would  be  inappreciable. 

As  a  measure  of  city  sanitation  I  regard  the  opening  in  west  arm  of  breakwater 
aa  being  of  great  importance.  It  is  my  opinion  that  the  currents  passing  through 
the  harbor  would  ordinarily  be  of  small  velocity,  save  perhaps  at  times  through 
the  opening  itself,  and  they  would  therefore  not  be  likely  to  remove  bars  and  other 
accumulations  previously  deposited,  nor  would  they  prevent  formation  of  bars  at 
the  mouth  of  the  river,  but  tne  deposits  in  the  harbor  would  be  less  rapid,  and,  as  a 
result,  there  would  be  a  saving  of  expense  in  maintenance  of  the  anchorage  by 
dredging,  besides  the  very  great  benefit  of  purer  water  in  the  basin. 

As  the  bad  effects  of  collecting  the  filth  and  mud  in  the  west  anchorage  basin  and 
along  the  adjacent  shore  are  due  to  the  fact  that  the  currents  are  shut  off  by  the 
breakwater,  it  seems  proper  that  a  suitable  opening  should  be  made  as  a  part  of  the 
harbor  improvement. 

I  therefore  recommend  that  an  opening  of  about  200  feet  in  length  be  made  in  the 
shore  arm  of  the  west  breakwater,  the  outer  edge  of  opening  to  be  at  the  outer  end 
of  the  cribs,  of  24  feet  in  width  and  1,350  feet  from  the  northwest  angle  of  the 
breakwater.  Should  it  be  found  desirable  later,  this  opening  may  be  continued 
farther  toward  the  shore. 

At  present  there  is  no  shipping  on  the  shore  front  behind  the  breakwater.  Should 
piers  be  built  at  any  future  time,  those  near  the  opening  can  easily  be  protected  from 
seas  by  a  short  arm  of  breakwater  extending  westward  from  the  outer  edge  of  open- 
ing and  parallel  to  the  shore. 

Very  respectfully,  your  obedient  servant, 

Jarkd  A.  Smith, 
Lieut.  Col.,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  10, 1894. 
Respectfully  returned  to  Lieutenant-Colonel  Smith  with  request  for  statement  of 
the  estimated  cost  of  making  the  opening  recommended,  also  what  funds  are  avail- 
able for  the  purpose. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
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(Fourth  indorsement] 

U.  S.  Engineer  Office, 
Cleveland,  Ohio,  October  16,  1894. 

Respectfully  returned  to  the  Chief  of  Engineers. 

I  have  no  weans  of  making  a  definite  estimate  on  that  class  of  work  owing  to  the 
fact  that  there  are  no  records  in  this  office  to  show  the  cost  of  tearing  out  the  sub- 
structure. 

The  firm  of  Messrs.  L.  P.  &  J.  A.  Smith,  contractors,  submitted  an  estimate  to  me  . 
to-day  in  round  numbers,  $10,000,  for  removing  200  feet  of  cribs  and  superstructure 
and  putting  bulkheads  in  where  cut  through.    I  consider  the  estimate  extravagant, 
and  am  sure  that  it  may  be  done  for  less  than  half  that  amount. 

With  this  explanation  I  submit  an  estimate  for  removal  of  200  feet  of  superstruc- 
ture and  cribs  in  shore  arm  of  west  breakwater  at  $25  per  foot,  $5,000. 

The  stone  from  superstructure  will  be  worth  more  than  the  cost  of  removal  for 
filling  space  where  it  is  needed  in  the  breakwater. 

If  approved  the  work  may  be  included  in  project  for  expenditure  of  $50,000, 
appropriated  by  act  of  August  17,  1894,  for  improving  Cleveland  Harbor,  Ohio. 

Jared  A.  Smith, 
Lieut.  Col,,  Corps  of  Engineers, 

Office  ok  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  October  M,  1894. 
Colonel:  Referring  to  your  report  of  the  8th  instant,  on  the  subject  of  making 
an  opening  in  the  shore  arm  of  the  west  breakwater  in  Cleveland  Harbor,  Ohio,  I 
have  to  advise  you  that  the  papers  in  the  case  were  submitted  to  the  Secretary  of 
War  with  indorsement,  of  which  the  following  is  a  copy : 

[Seventh  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  60, 1894. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  request  from  the  Cleveland  Chamber  of  Commerce  that  an  opening  be 
made  in  the  west  breakwater  in  the  harbor  of  Cleveland,  Ohio. 

Inviting  attention  to  the  accompanying  report  of  October  8  on  the  subject  by  Lieut. 
Col.  Jared  A.  Smith,  Corps  of  Engineers,  in  which  he  recommends  that  an  opening 
of  about  200  feet  in  length  be  made  in  the  shore  arm  of  the  west  breakwater,! 
recommend  that  the  opening  proposed  by  Colonel  Smith  be  authorized. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

This  recommendation  was  approved  by  the  Secretary  of  War  October  23, 1894.     . 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 
Lieut.  Col.  J.  A.  Smith, 

Corps  of  Engineers.  x 

Under  date  of  February  15, 1895,  proposals  for  cutting  an  opening 
200  feet  long  in  the  shore  arm  of  the  breakwater  were  invited  by  public 
advertisement.  Bids  were  received  and  opened  March  15,  1895,  the 
lowest  being  for  $9,338.92,  which  was  considered  too  high,  and  all  were 
rejected.  A  recommendation  was  therefore  submitted  and  approved 
by  the  Chief  of  Engineers  to  do  the  work  by  hired  labor  and  to  make 
the  few  necessary  purchases  in  open  market. 

The  work  was  commenced  with  a  small  party  May  7, 1895.  All  the 
superstructure  has  been  removed  and  strong  bulkheads  have  been  built 
in  the  old  work  at  each  end  of  the  opening.  The  stone,  amounting  to 
260  cords,  has  been  transferred  to  the  breakwater  on  the  lake  front, 
where  it  will  be  used  to  fill  and  strengthen  the  work.  The  stone  is 
worth  not  less  than  $5  per  cord,  which  virtually  reduces  the  expense  of 
the  work  to  the  extent  of  its  value  $1,300.  The  heavy  riprap  on  west 
side  of  the  four  cribs  in  the  opening  has  been  removed  and  will  be  placed 
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against  the  breakwater  where  it  will  be  of  value  as  a  protection.  The 
opening  will  probably  be  completed  in  July,  and  it  is  estimated  that  the 
expense  will  be  about  $5,000. 

Owing  to  the  fact  that  cribs  of  50  feet  length  were  not  close  together 
the  exact  width  of  the  opening  is  201.33  feet.  Its  northerly  end  is 
1,308  feet  from  the  angle  of  the  breakwater  on  the  outside. 

The  appropriation  of  August  17,  1894,  for  improving  this  harbor  was 
$50,000. 

Of  this  amount  the  opening  in  the  breakwater  will  cost,  say $5, 000 

There  most  be  reserved  for  dredging  harbor  and  channel  in  two  years 5, 000 

For  necessary  repairs  it  is  not  prudent  to  reserve  a  less  sum  than 5, 000 

Contingent  expenses,  office,  etc.,  at  5  per  cent 2, 500 

Leaving  for  other  work 32, 500 

Total. 50,000 

The  expenditure  of  so  small  a  sum  as  will  be  available  for  extending 
the  breakwater  would  produce  no  result  of  practical  importance.  The 
sum  would  also  be  insufficient  to  construct  a  superstructure  of  concrete 
or  other  masonry  over  any  considerable  extent  of  the  old  breakwater, 
especially  as  that  would  involve  extensive  preparations  as  well  as  the 
reentbrcement  of  the  lake  face  of  the  old  work  under  water. 

The  pier  on  west  side  of  river  mouth  is  in  such  bad  condition  that  it 
needs  to  be  rebuilt  entire  north  of  the  bridge  of  the  Lake  Shore  and 
Michigan  Southern  Kailway.  When  this  can  be  done  the  alignment 
should  be  rectified  and  the  channel  be  made  of  uniform  width.  The 
funds  now  available  are  entirely  inadequate  for  renewing  or  even 
properly  repairing  this  pier. 

The  portion  of  east  pier  inside  of  the  harbor  line  is  now  kept  in 
repair  by  the  Cleveland  and  Pittsburg  Railway  Company,  operated  by 
the  Pennsylvania  Railroad  Company  under  a  lease  from  the  Secretary 
of  War,  which  permits  the  occupancy  and  use  of  a  strip  45  feet  in  width 
from  the  face  of  'the  pier  with  proviso  of  its  being  kept  in  good  condi- 
tion. The  part  of  east  pier  outside  of  the  harbor  line  is  about  450  feet; 
this  is  a  substructure  of  piles  surmounted  by  superstructure  of  cribs, 
both  filled  with  stone;  the  superstructure  is  nearly  in  ruins,  and  the 
substructure  is  in  such  condition  that  the  piers  can  be  put  in  good 
condition  only  by  renewing  the  whole. 

The  project  to  rebuild  the  east  pier  as  far  as  may  be  done  with  avail- 
able funds,  having  a  substructure  of  crib  work  filled  with  stone  and  a 
superstructure  of  concrete  masonry,  has  therefore  been  approved  by 
the  Chief  of  Engineers.  This  work  will  be  completed  on  or  before  June 
30,  1896. 

In  April,  1895,  a  hydrographic  survey  of  the  channel  from  the  break- 
water to  the  Lake  Shore  and  Michigan  Southern  Kailway  Bridge  showed 
a  clear  mid -channel  depth  of  17.5  to  more  than  20  feet,  the  least  depth 
covering  but  a  very  small  place  between  the  piers. 

The  harbor  line  on  the  east  side  of  the  river  has  been  changed  by  the 
Secretary  of  War  upon  request  of  the  superintendent  of  the  Cleveland 
and  Pittsburg  Division  of  the  Pennsylvania  Company.  The  harbor 
line  on  east  side  is  now  in  prolongation  of  the  same  straight  line  that 
forms  the  harbor  line  on  west  side  until  it  intersects  the  middle  line  of 
8eneca  street  prolonged  from  which  point  it  approaches  the  shore  to  a 
point  on  the  middle  line  of  Erie  street  and  1,700  feet  from  the  end  of 
the  breakwater  as  proposed. 

The  anchorage  of  the  harbor  is  ample  in  extent  for  all  present  or 
probable  future  necessities,  but  it  is  probable  that  business  will  soon 
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develop  on  the  lake  front  and  then  the  entire  harbor  room  as  planned 
will  be  needed. 

It  will  be  necessary  at  an  early  day  to  submit  an  entirely  revised 
estimate  of  cost  of  necessary  improvement  of  this  harbor,  covering,  in 
addition  to  the  estimated  cost  of  completing  the  breakwater  in  accord- 
ance with  present  project,  that  of  renewing  the  east  and  west  piers,  of 
reenforcingthe  breakwater  on  the  face  next  the  lake,  and  of  rebuilding 
its  superstructure. 

The  amount  estimated  for  completion  of  breakwater  is  $494,000. 

The  importance  of  preserving  and  completing  this  harbor  can  hardly 
be  overestimated,  and  in  its  present  condition  it  is  not  prudent  to  have 
less  than  $250,000  made  available  by  the  next  appropriation. 

Cleveland  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a 
beacon  on  the  outer  end  of  each  pier,  and  a  beacon  with  flash  light  and  fog  whistle 
on  the  independent  crib  just  inside  the  east  end  of  the  lake  arm  of  the  breakwater. 
The  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  110  miles  distant. 

Money  statement. 

July  1,  1894,  balance  unexpended $186.90 

Amount  appropriated  by  act  of  August  17, 1894 — 50, 000. 00 

Collection  by  United  States  attorney 50. 00 

50,236.90 
June  30,  1895,  amount  expended  during  fiscal  year 3, 621. 97 

July  1,  1895,  balance  unexpended 46,614.93 

July  1,  1895,  outstanding  liabilities 1,220.28 

July  1,  1895,  balance  available 45,394.65 

{Amount  (estimated)  required  for  completion  of  existing  project 494,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  300,  000. 00 
Submitted  in  compliance  wfth  requirements  of  sections  z  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  cutting  an  opening  in  shore  arm  of  west  breakwater  at  Cleveland, 
Ohio,  received  and  opened  by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  at  Cleve- 
land, Ohio,  on  Friday,  March  15,  1895,  at  2  o'clock  p.  m.,  standard  time,  in  accordance 
with  advertisement  dated  February  15,  1895. 

[Net  amount  available  for  the  work,  $5,000.] 


No. 


Name  and  address  of  bidder. 


L.  P.  &,  J.  A..  Smith  Co.,  Cleve 

land,  Ohio 

John  Slang.  Lorain,  Ohio , 

Thomas  £.  Wilson,  Cleveland, 
Ohio 


For  re 
moval  of 
cribs,  su- 
pers true 
ture,  foun- 
dation, 
and  rip- 
rap, as 
specified. 


I 


$9,000.00 
9,500.00 

13,000.00 


For  furnishing  materials. 


White 

oak,  per 

M  feet.B. 

M.  (4,480 

feet, 

B.M.). 


Screw 

bolts,  per 

pound 

(2.285 

pounds). 


$50.00 
50.00 

40.00 


Vents. 
4 

4 


Dria 
bolts,  but- 
ton-head, 
per  pound 

(384 
pounds) 


Cents. 
3 
5 


Spikei 
per pound 

(300 
pounds). 


Cents. 
4 
5 


Total. 


•$9,338.02 
9, 849. 60 

13,294.12 


•Lowest  received ;  recommended  that  all  the  bids  be  rejected. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Cleveland,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others :  ♦ 


Shipments. 


Coal 

Iron 

Oil 

Nails 

Miscellaneous  . 


Total. 


Tons.      I1 


Receipts. 


Tons. 


1, 117, 894 

61,809 

6,500 

35,494 

146,617 


1,368,314 


Iron  ore 

Steel  ingots 

Copper 

Miscellaneous . 


Total. 


2.015.828 

933 

1,260 

657.469 


2,675,490 


Total  freight  tonnage: 

1894 4,043,804 

1893 4.189,922 


Decrease 146,118 


Vessels. 


Entering 

Departing • . 

Bniltr..... 


Tonnage. 


2.264,929 
2, 287, 073 
10,241.94 


Total  registered  tonnage  for  1894  (vessels  entering  and  departing) 4  552, 002 

Total  registered  tonnage  for  1893  (vessels  entering  and  departing) 4. 032. 686 


Increase . 


519,316 


Draft  of  largest  vessels  using  harbor,  17&  feet.  Largest  vessels  do  not  load  to  full 
depth. 

New  lines  of  transportation  were  established  as  follows,  viz :  The  Marine  Bank  Com- 
pany, the  L.  P.  &  J.  A.  Smith  Company,  the  Cleveland  Tug  Company,  the  Standard 
Contracting  Company,  and  the  Minch  Transit  Company. 


M  M   10. 


IMPROVEMENT  OF  FAIRPORT  HARBOR,  OHIO. 

The  harbor  of  Fairport  is  near  the  mouth  of  the  Grand  River,  Ohio, 
which  is  navigable  for  some  distance  from  the  lake. 

In  1825  the  sand  bar  across  the  month  was  so  hard  and  dry  in  the 
summer  that  teams  could  be  driven  across.  In  that  year  a  plan  was 
adopted,  for  improving  the  harbor  by  the  method  of  parallel  piers  to 
confine  and  protect  the  channel.  The  plans  have  been  modified  and 
extended  from  time  to  time  until  1890,  when  the  latest  project  was 
adopted,  providing  for  extending  the  parallel  piers  to  a  depth  of  18  feet 
in  the  lake.  The  widths  between  piers  were  planned  to  be  200  feet,  but 
owing  to  imperfections  in  construction  and  alignment  and  the  move- 
ment caused  by  storms,  the  general  width  between  piers  is  but  185  feet, 
though  in  a  few  places  it  is  about  195  feet. 

The  project  and  estimate  of  cost,  as  modified  in  1892,  is  as  follows: 

For  two  parallel  piers,  each  1,060  feet  long,  2,120  linear  feet,  at  $100  per 
foot $212,000 

It  should  be  noticed  that  the  estimate  is  for  original  cost  only  of  the 
construction  of  the  piers,  and  that  all  the  necessary  expenses  for  main- 
taining the  channel  depths  and  the  piers  are  additional. 
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tt  is  not  practicable  at  any  time  to  make  a  definite  estimate  for 
dredging  and  repairs  which  shall  fully  and  finally  complete  all  that 
may  be  needed.  They  are  more  or  less  necessities  of  each  year,  and 
when  imperatively  required  must  be  completed  as  far  as  practicable 
with  available  funds,  leaving  the  balance  not  thus  required  to  carry  on 
the  project  of  improvement. 

The  amount  of  twenty-five  appropriations,  from  1825  to  1890,  was $320, 873. 53 

Entire  amount  expended  previous  to  July  1,  1892,  when  present  project 
was  adopted 319,503.08 

Available  July  1,  1892 1,370.46 

Appropriated  by  act  of  July  13, 1892 35,000.00 

Appropriated  by  act  of  August  17,1894 20,000.00 

Total  since  adoption  of  project 56,370.45 

Expended  July  1,  1892,  to  June  30, 1894 29,553.90 

An  examination  of  the  piers  made  October  18,  1894,  when  the  stage 
of  water  was  very  low,  showed  that  a  section  of  the  west  pier,  nearly 
138  feet  long  and  originally  20  feet  wide,  was  in  such  bad  condition, 
both  above  and  below  water,  as  to  make  its  entire  renewal  impera- 
tively necessary. 

The  piers  were  originally  placed  upon  the  natural  bottom  of  the  lake 
and  the  later  deepening  of  the  channel  had  caused  the  piers  to  settle  and 
tip  inward  at  that  place.  The  upper  part  was  much  decayed  and  the 
cribs  were  in  bad  condition. 

The  recommendation  to  remove  and  rebuild  this  part  of  the  pier  was 
approved  by  the  Chief  of  Engineers.  Proposals  for  doing  the  work 
were  invited  by  public  advertisement  dated  February  1, 1895,  and  the 
bids  were  opened  March  1, 1895.  The  lowest  bidder  was  Mr.  James  B. 
Donnelly,  of  Buffalo,  N.  Y.,  with  whom  a  contract  was  made  to  do  the 
work  for  the  sum  of  810,921. 

The  stone  and  iron  in  the  old  work  was  of  sufficient  value  in  build- 
ing and  filling  the  new  cribs  to  make  compensation  for  tearing  away 
the  old  part,  so  that  the  cost  of  the  entire  repair  was  about  the  same 
as  would  have  been  paid  for  an  equal  extent  of  new  pier. 

Work  under  the  contract  was  commenced  April  15, 1895,  and  the  new 
part  of  the  pier  was  completed  June  11, 1895. 

The  entire  length  was  constructed  and  placed  in  a  single  crib;  the 
grillage  was  built  and  launched  in  four  sections,  which  were  placed  end 
to  end  and  built  up  continuously  into  one  crib.  The  crib  rests  upon  the 
bottom  in  a  trench  excavated  to  a.  depth  of  20  feet.  The  sand  bottom 
of  the  lake  is  several  feet  above  the  base  of  crib  on  its  west  side;  on 
the  east  or  channel  side  the  crib  is  constructed  with  bottom  grillage 
timbers,  extending  outside  a  distance  of  0  feet.  The  projecting  timbers 
are  covered  with  plank,  to  prevent  the  wash  which  often  undermines 
such  structures  when  upon  a  sandy  or  soft  bottom. 

The  part  renewed  has  a  width  of  20  feet  and  is  26  feet  high,  the 
superstructure  being  0  feet  above  mean  water  level.  Eighteen  courses 
of  timber  from  the  bottom  are  of  hemlock  and  eight  courses  are  of 
white  pine.    Corner  pieces  are  of  pine. 

As  this  crib  contains  some  new  features  in  construction,  especially 
the  apron  at  bottom  on  channel  side,  a  drawing  showing  its  design  is 
forwarded  to  accompany  this  report.  The  same  design,  with  apron  ou 
both  sides,  was  shown  in  Annual  Report  of  Chief  of  Engineers,  1894, 
opposite  page  2424. 

Fairport  Harbor  is  peculiarly  subject  to  the  formation  of  sand  bars, 
there  being  no  place  in  this  district  where  so  frequent  dredging  is 
required  to  maintain  the  channel  depths. 
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It  is  a  noticeable  feature  along  this  shore  of  Lake  Erie  that  the  sand 
bottom  forms  in  ridges;  when  not  modified  by  local  conditions  these 
ridges  are  parallel  to  the  shore,  but  vary  in  location  and  amount  from 
time  to  time  according  to  the  direction  and  force  of  storms.  At  the 
mouths  of  the  streams  which  form  most  of  the  lake  harbors  the  bars 
are  not  entirely  due  to  the  movement  of  material  on  the  bottom  of  the 
lake,  but  their  formation  is  largely  aided  by  the  mud.  and  sand  which 
are  carried  or  forced  along  by  the  current  at  times  of  freshets. 

At  Fairport  Harbor,  as  well  as  at  several  others,  much  sand  is  blown 
from  the  beach,  principally  on  the  west  side,  and  is  carried  over  the 
piers  into  the  channel,  where  it  remains  until  the  current  is  sufficiently 
strong  to  push  it  along  to  the  end  of  the  piers  where  the  bar  is  formed. 
In  1893  a  bar  was  formed  in  the  lake  entirely  outside  the  limits  to  which 
the  piers  are  to  be  extended  and  it  was  subsequently  removed  by 
dredging.  This  bar  was  evidently  due  to  the  effect  of  the  seas,  aided 
by  reactions  caused  by  the  piers,  because  the  bar  was  crescent-shaped 
with  convex  side  to  the  lake  and  it  did  not  extend  to  any  distance  on 
either  side  of  the  prolongation  of  the  piers.  (See  map  opposite  p.  2418, 
Report  of  Chief  of  Engineers,  1894.) 

The  pier  on  the  west  side  of  the  river  mouth  is  now  about  2,000  feet 
long  aud  the  shore  line  on"  that  side  has  moved  outward  about  1,250 
feet  by  the  accumulation  of  sand.  The  contours  of  depth  are  also  bent 
outward,  though  to  a  less  extent  than  the  shore  line. 

These  facts  present  a  question  for  careful  study  regarding  the  economy 
of  improving  this  harbor  by  the  method  of  further  great  extensions  of 
the  parallel  piers. 

In  October,  1894,  a  bar  had  formed  so  that  it  became  necessary  to 
dredge  in  order  to  permit  heavily  loaded  vessels  to  enter.  The  only 
practicable  method  of  doing  the  work  was  by  hiring  a  dredge  and  scows 
by  the  day.  Dredging  was  commenced  October  26, 1894,  and  continued 
when  weather  permitted  until  November  20, 1894,  the  total  amount 
removed  being  but  abotft  2,661  cubic  yards.  In  the  latter  part  of  April 
and  early  part  of  May,  1895,  the  bar  had  again  formed  and  the  channel 
was  dredged  to  a  depth  of  18  feet  by  the  removal  of  about  4,380  cubic 
yards  of  sand.  Surveys  of  the  bar  were  made  in  October,  1894,  and 
April,  1895,  to  determine  the  amount  of  dredging  required. 

Under  these  conditions  it  has  not  seemed  advisable  to  expend  the 
balance  of  the  appropriation  in  extending  the  piers  but  rather  to  retain 
it  as  a  fund  for  maintenance  of  channel  and  piers  until  farther  appro- 
priations may  be  available. 

In  August,  1894,  a  claim  was  made  on  behalf  of  the  American  Trans- 
portation Company,  of  Painesville,  Ohio,  for  an  amount  which  had 
been  forfeited  under  the  terms  of  a  contract  for  dredging  in  1890  and 
1891.  As  the  claim  has  been  brought  to  the  attention  of  Congress  the 
correspondence  with  this  office  is  given  jn  order  that  the  conditions 
may  be  understood : 

Painesville,  Ohio,  August  18, 1894. 

Sir:  I  take  the  liberty  of  asking  your  attention  to  the  claim  of  the  American 
Trau8portation  Company  for  dredging  done  at  Fairport  Harbor,  Ohio,  in  1891. 

The  claim  is  for  $5,434.18,  with  interest  from  July  1,  1891. 

As  will  appear  from  accompanying  documents,  a  special  act  was  required  in  order 
to  secure  payment.  A  bill  for  that  purpose,  which  I  inclose  a  copy  of,  was  introduced 
in  the  House  in  the  Fifty- second  Congress,  and  reported  upon  favorably  by  the  Com- 
mittee on  Claims. 

I  also  inclose  copies  of  bills  introduced  in  House  and  Senate  of  the  Fifty -third 
Congress.  The  House  bill  was  favorably  reported  by  Committee  on  Claims  of  the 
House. 
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The  Senate  bill  passed  the  Senate  the  latter  part  of  July,  and  the  same  passed 
the  House  August  1,  1894.  Will  you  kindly  advise  what  further  action,  if  any,  is 
necessary  to  secure  payment  of  this  claim? 

Respectfully,  yours,  '  J.  B.  Burrows, 

Attorney  for  American  Transportation  Company. 
Hon.  J.  B.  Dok, 

Assistant  Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 
U.  8.  Army, 

August  &?,  1894. 
Respectfully  referred  to  Lieut.  Col.  .Tared  A.  Smith,  Corps  of  Engineers,  for  detailed 
report  of  the  balance  remaining  unpaid  to  the  American  Transportation  Company 
under  a  contract  between  that  company  and  the  United  States,  for  dredging  done  at 
Fairport  Harbor,  Ohio,  which  contract  is  referred  to  in  private  act  No.  93,  approved 
August  ?,  1894,  a  copy  of  which  is  herewith. 

H.  M.  Adams, 
Acting  Chief  of  Engineers. 
[Third  indorsement.] 

II.  S.  Engineer  Office, 
Cleveland,  Ohio,  September  13,  1894. 

Respectfully  returned  to  the  Chief  of  Engineers. 

It  appears  trom  the  records  in  this  office  that  under  date  of  November  28, 1890,  the 
American  Transportation  Company,  of  Painesville,  Ohio,  entered  into  contract  with 
Maj.  L.  Cooper  Overman,  in  behalf  of  the  United  States  of  America,  to  furnish  all 
the  labor,  materials,  and  machinery  necessary,  and  to  do  the  work  of  dredging 
65,000  cubic  yards,  more  or  less,  from  the  channel  between  the  piers  and  over  the  bar 
outside  at  Fairport  Harbor.  Dredging  was  to  be  commenced  on  or  before  November 
25,  1890,  and  to  be  completed  on  or  before  May  30,  1891.  The  contract  was  made 
upon  the  regular  forms  (No.  19)  furnished  by  the  Engineer  Department  of  the  Army, 
with  speciti cations  for  the  work  appended  as  part  of  the  contract.  The  contract 
was  approved  by  the  Chief  of  Engineers  December  13,  1890. 

Under  date  of  May  15,  1891,  the  company  asked  an  extension  from  May  30  to  July 
30,  1891,  in  time  for  completion  of  contract.  The  extension  was  granted  May  23, 
1891.  Various  letters  from  this  office  called  attention  of  the  company  to  the  fact 
that  progress  was  not  satisfactory,  and  the  company  was  informed  that  another 
dredge  was  necessary  in  order  to  do  the  work  promptly.  Under  date  of  July  31, 
1891,  the  manager  of  the  company  was  informed  that  the  contract  had  expired  and 
that  no  further  work  could  be  done  under  it. 

The  expressed  conditions  in  the  contract  were  that  in  case  of  failure  to  complete 
the  contract  as  specified  and  agreed  upon,  all  sums  due  and  percentage  retained 
should  be  thereby  forfeited  to  the  United  States. 

The  monthly  reports  indicate  that  a  total  of  50,902  cubic  yards  of  material  was 
dredged,  and  that  the  dredge  was  employed  removing  logs  ten  hours  and* thirty  min- 
utes, which  Major  Overman  estimated  as  equivalent  to  390  cubic  yards  of  material, 
which,  at  17$  cents  per  yard,  amounts  to  $8,976.10. 

Payments  were  made  by  Major  Overman,  as  follows : 

1890,  December,  voucher  1 $1,148.65 

1891,  April,  voucher  3 2,439.99 

Total  paid 3,588.64 

Balance  unpaid 5, 387. 46 

From  this  should  be  deducted  the  expenses  during  the  period  of  extension  in  the 
same  manner  as  would  have  beer  done  had  the  contract  been  completed.  This 
expense  is  as  follows : 

June: 

Inspector $110.00 

Subinspector 52. 00 

Boatman  with  boat 1.50 

July: 

Inspector 110.00 

Subinspector 54. 00 

Total 327.50 

It  should  be  added  that  the  forfeitures  were  incurred  under  the  provisions  of  the 
contract,  and  it  should  also  be  added  that  the  work  was  not  carried  on  to  .the  satis- 
faction of  the  officer  in  oharge  of  the  improvement. 

Jared  A.  Smith, 
Lieut.  Col.,  Corps  of  Engineers. 
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In  the  last  annual  report  mention  was  made  of  the  fact  that  the  river 
and  harbor  act  of  August  11,  1888,  authorized  the  Secretary  of  War  to 
grant  to  owners  of  dock  property  abutting  the  river  permission  to  use 
the  Government  pier  under  such  regulations  as  the  Secretary  of  War 
might  determine:  also  that  in  accordance  with  the  terms  of  this  act 
the  Consumers'  Forwarding  and  Storage  Company  had  received  a 
license  to  occupy  and  use  the  pier  at  an  annual  rental  of  $2,000.  This 
amount  was  paid  for  a  single  year  and  has  since  been  refused,  although 
the  pier  has  been  constantly  occupied  and  used. 

The  matter  has  been  twice  referred  to  the  Department  of  Justice  with 
request  for  such  action  as  the  nature  of  the  case  demands.  (See  pp. 
2417  and  2418,  Report  of  Chief  of  Engineers,  1894.)  No  action  has 
thus  far  been  taken.  The  company  has  taken  possession  of  the  pier, 
and  has  removed  and  rebuilt  certain  portions  of  it  without  in  any  way 
consulting  or  informing  the  officer  in  charge  of  the  improvement,  so 
that  his  first  knowledge  of  the  fact  was  by  personal  observation  after 
the  work  was  completed. 

If  such  action  be  legal,  it  would  seem  that  it  should  be  so  decided 
by  the  court,  in  order  that  the  officer  in  charge  of  the  improvement 
may  be  relieved  from  the  necessity  for  any  further  action  or  responsi- 
bility in  the  matter. 

The  company  which  has  thus  taken  the  pier  is  understood  to  have 
practically  the  same  interest  and  to  be  managed  by  the  same  agent  as 
the  American  Transportation  Company,  which  brought  claim  for  money 
forfeited  by  nonfulfillment  of  contract  for  dredging. 

In  December,  1894,  the  Painesville  Board  of  Trade  made  application 
for  the  establishment  of  harbor  lines  at  Fairport,  Ohio. 

After  very  full  inquiries  on  the  subject,  and  a  personal  examination 
accompanied  by  the  secretary  of  the  board  of  trade  of  Painesville,  and 
others,  a  report  was  submitted  with  a  map  showing  the  lines  recom- 
mended. These  were  approved  as  harbor  lines  by  the  Secretary  of 
War,  January  11,  1895.  A  copy  of  the  map  was  forwarded  to  the 
board  of  trade  of  Painesville,  and  was  furnished  to  other  interested 
parties. 

Early  in  June,  1895,  a  complaint  made  by  Mr.  Horace  Alvord,  of 
Painesville,  stating  that  a  dock  company  was  engaged  in  placing  per- 
manent obstructions  in  the  waters  of  Grand  River  beyond  dock  line, 
was  referred  to  this  office  for  report. 

An  examination  showed  that  the  facts  were  as  stated,  and  a  report 
was  submitted  accordingly.  The  obstruction  consisted  of  a  wharf  upon 
piles  which  extended  about  60  feet  into  the  river  beyond  the  harbor  line. 

In  compliance  with  requirements  of  section  11  of  the  river  and  harbor 
act  of  September  19, 1890,  information  of  the  fact  was  given  to  the 
United  States  attorney  for  this  district  on  June  13, 1895. 

A  map  of  Fairport  Harbor  showing  the  harbor  lines  established  Janu- 
ary 11, 1895,  and  the  modification  established  June  20, 1895,  is  forwarded 
to  accompany  this  report. 

While  there  is  practically  but  one  railroad  terminating  at  Fairport 
Harbor,  and  the  wharf  improvements  for  transfer  of  coal  and  ore  appear 
to  be  under  one  general  management,  yet  there  are  several  corporations 
or  companies  with  interests  so  interwoven  that  it  is  difficult  to  locate 
their  limitations  or  responsibility. 

It  is  interesting  to  note  that  it  is  one  of  these  companies  which  has 
refused  to  pay  the  rental  of  a  pier  which  it  leased  and  occupies,  and  of 
which  it  has  rebuilt  a  portion.  Another  of  the  companies  has  brought 
a  claim  against  the  United  States  for  money  forfeited  by  its  failure  to 
comply  with  the  terms  of  a  contract,  and  still  another  has  constructed 
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a  wharf  beyond  the  harbor  line  as  established  at  that  time.  The  map 
which  was  brought  to  this  office  with  a  proposition  for  modification  of 
the  harbor  line  so  that  it  should  pass  outside  of  the  wharf  which  had 
been  illegally  constructed,  was  a  blue  print  made  in  this  office  and  given 
out  for  the  special  purpose  of  informing  the  companies  operating  at 
Pairportof  the  location  of  the  harbor  lines  which  have  been  established. 
The  expenditures  on  this  improvement  in  the  last  fiscal  year  are 
divided  as  follows: 

Renewing  nearly  138  feet  of  pier $10,921.00 

Superintendence 225.00 

Dredging  and  superintendence,  October  and  November,  1894 862. 08 

Dredging,  April  and  May,  1895 581.25 

Repair  of  pier,  October,  1894 6.91 

Survey 205.70 

Office,  and  all  other  contingent  expenses 1, 528. 51 

Balance  available 12,986.07 

The  channel  between  the  piers  generally  has  a  good  depth  of  water. 
The  latest  soundings  between  piers  were  taken  in  June,  1893,  when  the 
depths  exceeded  20  feet.  The  amount  of  ore  and  coal  transferred  at 
this  harbor  is  very  large,  the  tonnage  in  that  respect  being  the  third  in 
size  upon  Lake  Erie. 

F airport  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  third  order  on  the  shore  and  a  beacon  on  the  east  pier. 

Money  statement. 

July  1,  1894,  balance  unexpended $6,816.52 

Amount  appropriated  by  act  of  August  17,  1894 20, 000  00 

26,816.52 
June  30, 1895,  amount  expended  during  fiscal  year 13,  784.  62 

July  1,  1895,  balance  unexpended 13,031.90 

July  1,  1895,  outstanding  liabilities 45.83 

July  1, 1895,  balance  available 12,986.07 

{Amount  (estimated)  required  for  completion  of  existing  project 190, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  100,000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  removing  and  rebuilding  a  part  of  west  pier  at  Fairport  Harbor, 
Ohio,  received  and  opened  by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers ,  at  Cleve- 
land, Ohio,  on  Friday,  March  1,  1895,  at  2  ofclock  p.  m.,  standard  time,  in  accordance 
with  advertisement  dated  February  1,  1895. 

[Net  amount  available  for  the  work,  $15,000.] 


9 


No. 


Name  and  address  of  bidder. 


C.  E.  Mitchell  &  Co..  Ludington,  Mich... 
L.  P.  &  J.  A.  Smith  Co.,  Cleveland,  Ohio 

R.J.  Cram,  Detroit.  Mich.- 

James  B.  Donnellv,  Buffalo.  N.  Y 

Joseph  J.  Churchyard.  Buffalo,  N.  Y 

John  Stang,  Lorain,  Ohio 


For  furnishing 
all  materials 
and  doing  all 
work  required, 
in  accordance 
with  specifi- 
cations. 

Remarks. 

$14, 047. 00 
12, 000. 00 
17, 800. 00 
10. 921. 00 
13, 369.  35 
14, 800.  00 

Lowest  bid  received. 
Slightly  informal. 

Recommended  that  the  contract  be  awarded  to  Mr.  James  B.  Donnelly,  of  Buffalo, 
N.  Y.,  his  bid  being  the  lowest,  and  he  responsible. 
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Abstract  of  contract  for  improving  harbor  at  Fairport,  Okiot  in  force  during  the  fiscal 

year  ending  June  30,  1895. 

Contract  with  James  B.  Donnelly,  of  Buffalo  N.  Y.,  dated  March  12,  1895,  for  fur- 
nishing all  materials  and  doing  all  the  work  required  in  removing  and  rebuilding 
part  of  west  pier. 

Contract  completed  and  closed. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894,  relative  to  the  commerce  of  the  harbor 
at  Fairport,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others. 


Receipts. 

Tons.      ||                        Shipments. 

Tons. 

Ore 

1,093,368 
163, 676 
174. 356 

Coal 

290,787 

Corn 

!  Merchandise 

71,027 

Wheat 

'            Total .....  . 

361, 814 

Total . 

1, 431, 400 

Total  freight  tonnage : 

1894 1,793,214 

1893 1,215,613 


Increase. 


577,601 


Vessels. 


Entering... 
Departing. 


Number. 


530 
550 


Tonnage. 


794,613 
757, 539 


Total  registered  tonnage: 

1894 1,552,152 

1893 1,127,610 


Increase 424,542 

Draft  of  largest  vessels  using  harbor  16  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 


M  M  ii. 

IMPROVEMENT  OF  ASHTABULA  HARBOR,  OHIO. 

In  1826  the  natural  conditions  of  Ashtabula  Biver  afforded  but  2  feet 
depth  of  water  over  the  bar  at  the  mouth,  and  the  rock  bottom  was  but 
9  feet  below  the  surface  of  the  lake. 

A  plan  was  adopted  to  improve  the  channel  by  confining  it  between 
parallel  piers  of  timberwork  filled  with  stone.  The  plans  have  been 
modified  and  extended  from  time  to  time  as  the  necessities  of  commerce 
required,  and  have  included  the  removal  of  material  overlying  the  rock 
and  also  of  the  shaly  rock  itself  to  a  depth  of  17  feet.  A  large  amount  has 
been  necessarily  expended  in  repairing  the  old  work,  because  even  the 
best  timber  above  water  becomes  almost  entirely  decayed  in  fifteen  years. 

The  latest  project,  proposed  in  1890  and  amended  and  approved  in 
1891,  consists  in  widening  the  channel  by  placing  the  east  pier  45  feet 
farther  eastward,  and  deepening  the  channel  by  extending  the  piers  to 
a  depth  of  22  feet  in  the  lake  and  removing  the  rock  to  a  depth  of  20  feet. 
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Previous  to  commencement  of  work  on  the  present  project  thirty 
appropriations  had  been  made  for  improving  this  harbor,  from  1826  to 
1890,  amounting  to  $467,401.21 

Expenditures  and  liabilities  to  June  30,  1892 $458,734.46 

Balance  available  July  1, 1892,  for  present  project 8, 666. 75 

Appropriated  by  act  of  July  13, 1892 70,000.00 

Appropriated  by  act  of  August  17,  1894 75,000.00 

The  last-named  act  was  for  continuing  the  improvement,  "  including 
a  survey  to  determine  what  improvement  thereof  should  be  made  with 
a  view  to  making  it  a  harbor  of  refuge  and  enlarging  its  capacity  for 
the  purposes  of  commerce." 

Amount  expended  upon  present  project  to  June  30, 1894,  including  liabil- 
ities   $72,390.30 

This  had  resulted  in  widening  the  channel  outside  of  the  slip  of  the 
Lake  Shore  and  Michigan  Southern  Railway  to  213  feet  by  the  removal 
and  rebuilding  entirely  new  of  242  linear  feet  of  east  pier  and  its  exten- 
sion 240  feet  farther,  making  480  feet  of  new  pier  on  east  side,  also  in 
the  extension  of  the  west  pier  240  feet. 

At  the  close  of  the  last  fiscal  year  work  was  in  progress  by  hired 
labor  removing  superstructure  from  a  part  of  old  west  pier  and  rebuild- 
ing it  with  new  timberwork.  The  stone  was  first  removed,  then  the 
old  timber  and  iron  were  taken  out  and  replaced  with  new  and  the 
stone  was  returned. 

The  work  of  the  season  was  completed  in  November,  1894.  The 
superstructure  of  522  linear  feet  of  west  pier  18  feet  wide  and  G  feet 
high,  and  111  linear  feet  of  superstructure  24  feet  wide  and  7  feet  high 
were  entirely  removed  and  rebuilt  with  new  timber.  All  the  stone 
and  part  of  the  iron  were  used  in  rebuilding. 

The  actual  cost  of  the  repair  is  given  in  the  following  table : 


Articles. 

Quantity. 

Price. 

Cost. 

White  pine 

feot,B.M.. 

40,069 

227,198 

34 

937 

56 

1,797 

3,200 

29,462 

800 

$20.00 
22.00 
25.00 
26.00 
30.00 
26.00 
•03  A 

$801.38 

Do 

do.... 

4,998.36 

Do 

do.... 

.85 

Do 

do.... 

24.37 

White  oak 

do.... 

1.68 

Do 

do.... 

46.72 

Spikes 

pounds . . 

105.60 

Driftbolts 

do 

677.63 

Screw  bolts 

do.... 

20.00 

Cost  of  materials 

6, 676. 59 

Labor,  including  salary  of  superintendent 

3, 573. 51 

95.37 

Hire  of  tools  and  scow -  T ..  T , ...  T ...... .  -      -      -  -  

267.00 

Total  cost 

, 

10,612.47 

1 

This  work  included  tearing  down  the  old  superstructure,  removing 
and  replacing  732£  cords  of  stone,  and  using  a  considerable  quantity  of 
the  old  iron,  all  of  which  appears  in  the  cost  of  labor.  Nearly  all  the 
stone  had  to  be  handled  twice  and  some  of  it  three  times;  it  consisted 
of  very  small  pieces  closely  packed  into  the  old  work,  and  in  most 
places  the  voids  were  filled  with  sand  and  dirt,  so  that  the  handling  was 
expensive. 

Most  of  the  purchases  were  made  before  June  30, 1894. 

The  amount  expended  on  this  superstructure  in  last  fiscal  year  was 
$4,853.83. 

Various  small  repairs  were  made  to  the  old  work  in  addition  to  the 
above. 
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The  last  contract  for  new  piers  at  Ashtabula,  amounting  to  more  than 
$61,000.,  was  under  prices  for  timber  and  iron  as  follows  in  the  work: 

White  pine,  at  $34  per  M  feet,  B.  M. 
White  oak,  at  $48  per  M  feet,  B.  M. 
Spikes,  at  4  cents  per  pound.  * 
Driftbolts,  at  3|  cents  per  pound. 
Screw  bolts,  at  5  cents  per  pound. 

On  the  basis  of  these  prices,  and  estimating  the  handling  of  stone  at 
$1  per  cord,  which  is  low,  and  counting  the  tearing  down  of  old  work 
and  using  old  iron  at  75  cents  per  foot  of  pier  length,  the  work  by  con- 
tract would  have  cost  as  follows : 

White  pine,  268,238  feet,  B.  M.,  at  $34 $8,120.09 

White  oak,  1,853  feet,  B.M.,  at  $42 778.26 

Spikes,  3,200  pounds,  at  4  cents 128.00 

Driftbolts,  29,462  pounds.  3}  cents 1,104.82 

Screw  bolts,  800  pounds,  at  5  cents 40.00 

Handling  of  stone 732  50 

Removing  old  woodwork 475. 25 

Superintendence  by  inspector 375.00 

Total 11,753.92 

As  most  of  these  prices  were  the  lowest  obtained  for  a  work  about 
six  times  as  large,  and  other  prices  are  not  overestimated,  it  will  be 
seen  that  the  probable  cost  by  contract  would  have  exceeded  the  cost 
by  hired  labor  by  more  than  $1,000,  or  about  10  per  cent.  The  hired 
labor  was  in  strict  conformity  to  the  law  which  forbids  the  employment 
of  any  mechanic  or  laborer  more  than  eight  hours  in  any  calendar  day 
and  requires  a  full  day's  pay  therefof,  and  to  the  law  which  gives  to 
all  such  employees  full  pay  for  National  holidays.  In  these  respects 
mechanics  and  laborers  are  usually  much  better  paid  for  their  labor 
when  employed  directly  by  the  United  States  than  they  are  when  em- 
ployed upon  works  carried  on  by  contract. 

In  February,  1895,  a  survey  of  the  bottom  of  the  lake  over  the  part 
where  it  is  proposed  to  extend  the  piers,  and  to  remove  rock  to  a  depth 
of  20  feet,  was  made  by  the  very  unusual  method  of  cutting  holes 
through  the  ice.  The  exact  depth  of  the  sand  bottom  was  first  obtained 
aud  then  a  steel  rod  was  driven  through  the  sand,  which  was  gener- 
ally but  a  few  inches  deep,  to  the  rock  beneath.  The  amount  of  rock 
to  be  removed  has  thus  been  very  accurately  determined.  If  the  chan- 
nel be  excavated  only  to  the  inner  end  of  the  piers,  the  rock  excava- 
tion will  be  42,750  cubic  yards. 

Under  date  of  February  6, 1895,  proposals  for  excavating  the  chan- 
nel at  Ashtabula  Harbor  were  invited  by  public  advertisement.  Copies 
of  the  specifications  were  also  sent  by  mail  to  all  parties  known  or  sup- 
posed to  have  facilities  for  doing  the  work. 

Bids  were  opened  March  6,  1895,  and  a  contract  was  made  with 
Messrs.  Carkin,  Stickney&  Cram,  of  Detroit,  Mich.,  to  remove  the  rock 
to  a  depth  of  20  feet  at  mean  lake  level,  at  a  rate  of  97  cents  per  cubic 
yard  for  rock  and  at  the  rate  of  $10  per  hour  for  dredge  plant  when  it 
is  required  by  the  engineer  in  charge  to  remove  overlying  sand  as  a 
temporary  benefit  to  navigation. 

Commencement  of  work  under  the  contract  was  delayed  until  June 
17,1895,  since  which  time  the  dredge  has  been  employed  in  removing 
sand  bars,  which  cause  inconvenience  and  delay  to  loaded  vessels. 

The  survey  required  by  the  act  of  August  17, 1894,  was  made  in 
October,  1894,  and  a  report  was  submitted  to  the  Chief  of  Engineers 
under  date  of  February  28,  1895.    The  report  recommended  the  con- 
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struction  of  two  breakwaters,  each  1,500  feet  loog  on  inner  face,  and 
two  pierhead  cribs,  each  50  feet  square,  at  a  cost  of  $465,000. 

This  plan,  if  adopted,  will  obviate  the  necessity  for  any  further  exten- 
sion of  the  piers  at  mouth  of  the  river  and  reduce  the  expense  of  the 
present  project  by  $114,000. 

The  report,  a  copy  of  which  is  appended  hereto,  was  accompanied 
by  a  map  •  of  the  part  surveyed.  A  reduced  copy  of  the  map  is 
forwarded  to  accompany  this  report. 

The  importance  of  Ashtabula  Harbor  as  a  port  on  Lake  Erie  is  very 
great,  it  being  the  greatest  shipping  point  on  the  lake  for  iron  ore  and 
coal. 

It  is  earnestly  recommended  that  a  large  appropriation  be  made  for 
this  improvement  during  the  ensuing  year. 

In  the  annual  report  mention  was  made  of  the  fact  that  the  steamer 
C.  F.  Bielman  had  caused  considerable  injury  to  the  end  of  the  east 
pier  at  Ashtabula  Harbor.  The  officer  in  charge  of  the  work  succeeded 
in  making  arrangements  by  means  of  which  complete  repairs  were  made 
to  the  pier  and  all  expenses  were  paid  by  the  owners  of  the  steamer. 

Ashtabula  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  fifth  order,  varied  by  flashes,  on  the  west  pier.  Fort  Porter,  N.Y., 
is  the  nearest  work  of  defense. 

Money  statement. 

July  1, 1894,  balance  unexpended $6,836.95 

Amount  appropriated  by  act  of  August  17,  1894 75,000.00 

81,836.95 
June  30,  1895,  amount  expended  during  fiscal  year 7, 777. 49 

July  1,  1895,  balance  unexpended 74, 059. 46 

July  1,  1895,  outstanding  liabilities 125.00 

July  1,  1895,  balance  available 73,934.46 

{Amount  (esti crated)  required  for  completion  of  existing  project 180, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  tine  30,1897  180, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  proposals  far  excavating  channel  at  Ashtabula  Harbor,  Ohio,  received  and 
opened  by  Lieut.  Col.  Jared  A.  Smithy  Corps  of  Engineers ,  at  Cleveland,  Ohio,  on 
Wednesday,  March  6,  1895,  at  2  o'clock  p.  m.,  standard  time,  in  accordance  with  adver- 
tisement dated  February  6,  1895. 

[Net  amount  available  for  the  work,  $69,950.] 


No. 


Name  and  address  of  bidder. 


I 


R.  J.  Cram,  Detroit,  Mich 

L.  P.  &  J.  A.  Smith  Co.,  Cleveland,  Ohio. 

Edward  J.  Hingston,  Buffalo,  N.  Y 

John  Stang,  Lorain,  Ohio 

Carkin.  Sticknev  &  Cram,  Detroit,  Mich 
James  Rooney,  Toledo,  Ohio 


For  excavating 
rock,  per  cubic 

yard,  place 
measurement 

(estimated 

quantity,  28, 100 

cubio  yards) 


I  For  furnishing 
dredge,  tug, 
and  scows,  for 

removing 
shoals,  per  hour 

(estimated 

time  required, 

160  hours). 


$1.78 
1.79 
1.34 
1.90 
.97 
1.36 


Total. 


$10.00 

$51,698 

11.00 

52, 059 

9.50 

39,174 

12.00 

55,310 

10.00 

*  28, 857 

12.50 

38,896 

*  Lowest  bid  received. 

Recommended  that  the  contract  be  awarded  to  Messrs.  Carkin,  Stickney  &  Cram, 
of  Detroit,  Mich.,  their  bid  being  the  lowest  and  considered  very  low. 


*Not  printed.    A  similar  map  is  printed  herein  with  Appendix  M  M  13. 
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Ahatruet  of  contract  for  improving  harbor  at  Ashtabula,  Ohio,  in  force  during  the  fiscal 

year  ending  June  SO,  1895. 

Contract  with  Carkin,  Stickney  &  Cram,  of  Detroit,  Mich.,  dated  March  15,  1895* 
as  follows : 

For  excavating  rock,  per  cubic  yard,  place  measurement $0. 97 

For  furnishing  dredge,  tug,  and  scows  for  removing  shoals,  per  hour 10. 00 

Quantity  limited  by  amount  available 69,950.00 

Work  still  in  progress.    Contract  time  for  completion,  June  30, 1896. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Ashtabula,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 

Receipt*:  Ton»- 


Iron  ore 

.  2,225,035 
1  875 

Railroad  tics,  etc 

3,248 

Fiah     

700 

Total -rrr,.. 

.  2,230,858 

Shipments: 

Coal 

739,300 

Total  freight  tonnage: 

1894 

.  2,970,158 

1803 

.  2,859,960 

310  IfM 

Vessels. 

Number. 

Tonnage. 

Entering 

1,409 
1,385 

1,581,415 

1, 567, 453 

Total  registered  tonnage: 
1804 

.  3,148,868 

1893 

.  2.666,203 

Increase 482,665 

Draft  of  largest  vessels  using  harbor,  18  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  lines  of  transportation  have  been  established  during  the  year. 


M  M  12. 
IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

Coimeaut  Harbor  is  formed  by  the  Conneaut  River  or  Creek  near  its 
mouth  at  junction  with  Lake  Erie.  Improvements  at  this  place  were 
commenced  under  an  appropriation  made  by  Congress  March  2,  1829, 
and  were  continued  at  irregular  intervals  until  1875. 

The  amount  appropriated  and  expended  during  the  period  from  1829 
to  1875  was  $106,(529.39. 

As  a  result,  the  channel,  which  originally  had  a  depth  of  only  about 
-  feet,  was  increased  to  a  depth  of  8  or  9  feet  ordinarily  and  to  11  feet 
under  very  favorable  conditions. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
£40,000  "for  relocation  of  channel  and  construction  of  new  piers." 
(Scheme  B  of  Engineer  lieport.) 
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The  location  was  modified  by  an  act  approved  February  24, 1893. 
(See  Annual  Report  of  Chief  of  Engineers,  1893,  pp.  3089,  3090,  and 
map  opposite  last-named  page.) 

Appropriates  have  been  made  for  this  improvement  as  follows: 

By  act  of  July  13,  1892 $40,000.00 

By  act  of  August  17, 1894 40,000.00 

Total  expended  to  June  30, 1894 39,979.06 

Besides  surveys  and  examinations  of  the  bottom,  there  had  been 
completed  400  linear  feet  of  pier  on  the  west  side,  nearly,  in  the  prolon- 
gation of  the  old  pier,  to  which  some  repairs  had  been  made. 

The  amount  expended  and  incurred  in  the  last  fiscal  year  has  been $18, 392. 03 

The  new  piers  built  in  the  previous  year  not  being  on  the  same  align- 
ment as  the  old  west  pier,  a  width  of  12  feet  of  the  end  of  the  latter 
was  exposed  on  the  west  side.  In  northwest  winds  the  seas  which 
cbased  along  the  face  of  the  new  work  struck  the  exposed  end  of  the 
old  work  with  such  force  that,  notwithstanding  it  had  been  greatly 
reinforced  and  strengthened,  the  entire  part  above  water  level  was  torn 
away  for  a  length  of  about  20  feet. 

It  was  desirable  to  preserve  the  old  pier  as  long  as  possible,  and  this 
could  only  be  done  by  protecting  the  end.  A  crib  was  therefore  con- 
structed on  the  plan  of  a  right-angled  triangle,  with  base  of  12  feet 
and  perpendicular  of  20  feet.  This  crib  was  secured  in  the  angle  with 
base  against  old  work  and  perpendicular  against  the  new  pier,  and  was 
then  filled  with  stone  and  decked  over.  The  end  of  old  pier  was  also 
put  in  good  condition.  This  work  was  commenced  and  completed  in 
►September,  1894,  by  hired  labor. 

The  success  of  this  small  device  has  been  remarkable.  In  heavy 
storms  from  the  northwest  the  seas  against  the  side  of  the  pier  accumu- 
late in  size  and  force  as  they  move  along  until  the  part  next  the  pier  is 
turned  away  by  the  triangular  wedge  and  it  is  thrown  across  the  other 
seas  in  an  oblique  direction  and  breaks  them  up  in  such  a  manner  as 
to  greatly  diminish  their  force.  The  effect  of  throwing  the  seas  away 
from  the  piers  is  such  as  to  suggest  that  similar  means  may  be  employed 
near  the  head  of  piers  with  good  effect  in  retarding  the  formation  of 
bars. 

The  construction  of  the  400  feet  of  pier  at  Conneaut  in  1893  by  con- 
tract was  not  satisfactory  to  the  officer  in  charge  of  the  improvement. 
The  defects  were  not  of  such  a  nature  as  to  justify  a  refusal  to  make 
payments,  and  yet  they  fell  far  short  of  the  ideal  which  was  hoped  to 
be  realized. 

For  the  expenditure  of  the  amount  appropriated  August  17, 1894,  it 
was  therefore  recommended  that  in  the  construction  of  pier  on  the  east 
side  the  materials  be  purchased  by  contract  after  advertising,  and  that 
the  construction  be  carried  on  by  hired  labor.  This  recommendation 
was  approved  by  the  Chief  of  Engineers. 

Under  date  of  January  16,  1895,  proposals  were  invited  by  public 
advertisement  to  furnish  and  deliver  the  timber,  iron,  and  stone.  A 
separate  proposal  was  required  for  each  kind  of  material. 

Bids  were  opened  February  12, 1895,  aud  contracts  were  closed  with 
the  lowest  bidders  for  each  class  of  material  at  the  prices  shown  in 
abstract  of  bids  appended  hereto.  Most  of  the  hemlock  timber  was 
delivered  in  May.  It  is  exceptionally  fine  in  both  quality  and  cutting. 
The  pine  timber,  also  of  excellent  quality,  was  delivered  June  22.  Iron 
was  delivered  in  May,  and  is  remarkably  good  in  workmanship  and 
quality. 
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Mr.  Q.  Gillmore  was  employed  to  superintend  the  construction,  which 
was  commenced  April  8, 1895. 

At  the  end  of  the  fiscal  year  there  had  been  framed  200,000  feet,  B.  M., 
of  hemlock  timber,  and  10,000  feet,  B.  M.,  of  pine  timber;  three  cribs, 
each  100  feet  in  length,  were  ready  to  sink  in  place,  and  the  foundation 
had  been  dredged  to  solid  rock  for  two  of  the  cribs.  A  fourth  crib  had 
been  commenced,  and  stone  for  filling  one  crib  had  arrived.  It  was 
expected  to  siuk  the  first  crib  on  June  29,  but  a  strong  northwest  wind 
compelled  a  postponement.  On  the  29th  of  June  125  cords  of  stone 
had  been  delivered  on  vessels,  ready  to  put  into  cribs  as  soon  as  weather 
would  permit. 

The  outer  end  of  first  crib  to  be  sunk  on  the  east  side  will  be  at  a 
distance  of  500  feet  from  the  shore,  and  this  will  be  followed  by  four 
others,  closing  the  interval  between  first  crib  and  the  shore.  In  putting 
on  the  superstructure  the  same  method  will  be  followed  by  completing 
the  outer  end  first.  This  method,  which  is  the  reverse  of  that  usually 
pursued,  has  several  advantages:  the  trench  for  foundations  will  be 
better  protected  and  will  fill  less  if  the  outer  end  be  closed  by  a  crib. 
When  heavy  seas  occur  during  construction  it  is  always  the  ohter  end 
which  suffers  loss  of  stone  and  other  consequent  injury.  When  con- 
struction is  carried  outward  from  the  shore  the  outer  end  is  always 
necessarily  incomplete  and  exposed;  by  finishing  that  part  first  the 
outer  end  is  protected  at  once,  and  the  remaining  work  is  sheltered  by 
that  which  preceded. 

As  the  framing  and  fastenings  of  the  cribs  now  under  construction 
for  Gonneaut  Harbor  are  in  many  respects  considered  to  be  an  advance 
upon  any  work  heretofore  constructed,  a  drawing  showing  the  design 
is  forwarded  to  accompany  this  report.  As  these  cribs  are  upon  a  rock 
foundation,  the  apron  shown  in  drawings  with  last  annual  report,  and 
used  this  year  at  Fairport  Harbor,  is  not  needed.  The  grillage,  for 
convenience  in  launching,  is  built  in  three  sections;  when  in  the  water 
these  are  placed  end  to  end  and  form  the  bottom  of  cribs,  each  100  feet 
long.  The  grillage  timbers  necessarily  pass  through  the  side  walls  for 
support.  The  cross  walls  are  solid  from  bottom  to  top;  the  timbers 
are  square  on  the  ends  and  abut  against  the  inner  faces  by  walls  with- 
out dovetails  or  other  framing.  These  walls  are  held  at  each  end 
between  two  vertical  timbers  secured  by  screw  bolts,  as  shown  in  the 
drawings.  Long  rods,  1J  inches  in  diameter,  pass  through  the  crib 
from  side  to  side  to  hold  the  outward  thrust.  All  drift  bolts  are 
headed,  but  have  no  poiuts  save  a  mere  beveling  of  the  edge  to  pre- 
vent tearing  the  sides  of  the  holes  in  which  they  are  driven.  Arrange- 
ment of  bolts  shown  in  drawing  is  such  that  the  timbers  are  drawn 
very  close  together,  and  the  whole  result  is  to  make  the  crib  vastly 
more  rigid  and  strong  than  by  the  method  of  dovetails. 

The  principal  merits  are,  however,  that  the  cribs  are  believed  to  be 
far  more  durable  than  the  kind  heretofore  used,  and  when  the  wood 
above  water  decays  the  bottom  is  far  better  adapted,  to  adding  a  new 
superstructure  of  masonry. 

Some  old  crib  work  which  had  been  in  the  water  perhaps  fifty  years 
when  recently  removed  was  found  to  be  worthless,  owing  to  the  wearing 
away  of  the  dovetail  heads  of  cross-ties  and  cross  walls,  as  well  as  the 
ends  of  timbers  framed  together  at  angles  of  cribs.  The  water  for  many 
years,  loaded  with  mud  and  sand,  had  been  forced  back  and  forth 
around  these  dovetails  until  they  were  so  much  worn  that  the  clear 
space  was  often  as  great  as  2  inches  where  the  timbers  should  fit  very 
close  to  give  any  strength  or  stiffness.  It  was  due  to  the  decking  which 
held  the  top  of  the  walls  in  plaSe,  and  the  fact  that  the  stone  inside 
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had  become  cemented  together  with  hard  mud  so  that  there  was  no  out- 
ward pressure,  that  the  cribs  had  not  long  before  fallen  in  pieces. 

The  iron  driftbolts  in  the  old  cribs  have  been  found  so  slightly 
rusted  as  to  make  no  material  difference  iu  the  weight  or  strength.  It 
is  therefore  evident  that  a  device  which  will  do  away  entirely  with  the 
dovetail  method  of  framing  and  rely  instead  upon  iron  for  fastenings 
will  vastly  prolong  the  effectiveness  and  durability  of  the  cribs  below 
water. 

While  the  faces  of  timbers  in  old  cribs  were  also  somewhat  worn,  yet 
the  wear  was  much  less  than  around  the  exposed  ends,  and  eveu  if  as 
great  it  would  not  destroy  the  strength  and  effectiveness  of  the  cribs. 
The  pine  timber  above  water  in  these  works  decays  so  much  as  to  be 
practically  worthless  in  about  fifteen  years.  The  decay  is  much  has- 
tened wherever  timbers  are  cut  into  or  otherwise  injured.  In  the  gains 
cut  for  dovetails  the  effect  of  varying  degrees  of  moisture  is  far  greater 
than  it  is  in  the  timber  where  it  is  whole.  On  the  other  hand,  iron 
bolts  fit  and  cover  the  holes  so  tightly  as  to  prevent  any  hastening  of 
decay  from  that  cause,  so  that  the  new  metbod  here  described  can 
hardly  fail  to  prolong  the  effective  strength  of  parts  above  as  well  as 
below  water. 

It  should  be  remarked  that  the  part  of  the  work  thus  far  constructed 
by  this  method  is  less  expensive  in  labor;  it  admits  of  timber  with 
wane  edges  on  four  sides  for  cross- walls,  and  is  therefore  cheaper.  In 
respect  to  close  fitting  of  all  parts  and  to  straightness  of  faces  and 
stiffness  in  the  water,  it  is  by  far  the  best  that  the  officer  in  charge  of 
the  work  has  ever  seen. 

The  balance  of  available  funds  will  be  expended  in  extending  the 
pier  on  east  side  of  the  harbor.  The  Pittsburg,  Shenango  aud  Lake  Erie 
Railway  Company  has  expended  a  large  amount  of  money  in  dredging 
the  channel,  constructing  wharf  frontage,  and  putting  in  railway  tracks 
and  coal  hoists.  As  a  result,  a  very  large  amount  of  coal  and  ore  has 
been  transferred  at  this  harbor  in  the  last  year.  A  line  of  steamers  is 
to  commence  running  in  July  from  Gonueaut  to  Port  Dover  on  the 
opposite  side  of  the  lake. 

This  business  has  all  been  developed  in  two  years,  and  it  is  very 
desirable  that  the  improvements  of  the  harbor  be  hastened  as  much 
as  possible  by  large  appropriations,  in  order  that  the  increasing  busi- 
ness may  be  accommodated  and  navigation  be  made  safe  and  convenient. 

Conneaut  Harbor  is  at  the  mouth  of  Conneaut  River,  13  miles  east  of  Ashtabula, 
and  is  near  the  boundary  between  the  States  of  Ohio  and  Pennsylvania.  It  is  in  the 
collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed  white  light  of  the  sixth 
order  upon  the  bank  near  the  mouth  of  the  river,  and  a  small  beacon  on  the  outer 
end  of  west  pier. 

Money  statement. 

July  1,  1894,  balance  unexpended $20.94 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

40,020.04 
June  30, 1895,  amount  expended  during  fiscal  year 16, 852. 59 

July  1,  1895,  balance  unexpended 23, 168. 35 

July  1,  1895,  outstanding  liabilities $1, 539. 44 

July  1,  1895,  amount  covered  by  uncompleted  contracts 6, 105. 00 

7,644.44 

July  1, 1895,  balance  available 15,523.91 

{Amount  (estimated)  required  for  completion  of  existing  project 420, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  30, 1897  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Aktract  of  proposals  for  furnishing  and  delivering  timber,  iron,  and  stone  for  construction 
of  pier  at  Conneaut  Harbor,  Ohio,  received  and  opened  by  Lieut.  Col.  Jared  A.  Smith, 
Corps  of  Engineers,  at  Cleveland,  Ohio,  on  Tuesday,  February  19, 1895,  at  2  o'clock  p.  m.t 
ttandard  time,  in  accordance  with  advertisement  dated  January  16, 1895. 

[Net  amount  available  for  the  purpose,  $22,000.] 

Timber. 


&    Name  and  addreaa  of  bidder. 


1  CassiuaM.  Carrier,  Carrier,  Pa. 
I  C.  E.  Mitchell  &  Co.,  Lading- 

ton,  Mich 

3  Cleveland  Sawmill  and  Lum 

ber  Co.,  Cleveland,  Ohio 

i  William    Howard    Preecott, 

Cleveland,  Ohio. 


5  Emery  D.  Weimer,  Ludington, 
Mich ?.... 


Hemlock  (444.528  feet,!   White  pine  (321.264 
B.  M.).  \  feet,BM.). 


PerM. 
feet.  B.M 


$10.00 
14.85 
14.00 
14.00 


Total  of 
bid. 


•    PerM.   I    Total  of 
feet,  B.M. !       bid. 


1  $4, 445. 28 
6,601.25 
6, 223. 39 
6, 223. 39  I 


! 


$21.85  I  $7*019.62 

22.00  J  7,228.44 

24.70  |  7.935.22 

21.37  '  •  6, 865. 41 


White  oak  (1,872 
feet,  B.M. ). 


PerM. 
feet,  B.M. 


$60.00 
26.00 
24.70 


Total  of 
bid. 


$112.32 
48.67 
146.24 


'Levest  received  for  hemlock,      t  Lowest  received  for  white  oak.      ;  Lowest  received  for  white  pine. 

Kecommended  that  the  contracts  be  awarded  to  Mr.  Casing  M.  Carrier,  of  Carrier, 
h,  for  hemlock;  Mr.  Emery  D.  Weimer,  of  Ludington,  Mich.,  for  white  pine;  Mr. 
Tiliiam  Howard  Prescott,  of  Cleveland,  Ohio,  for  white  oak,  their  bids  being  the 
West  in  each  case. 


Iron. 

u   Name  and  address 
*          of  bidder. 

Screw  bolts     1     Driftbolts 
and  washers             (52,002 
(62,355  pounds),  j      pounds). 

Iron  rods 
(44,449  pounds). 

Spikes 
(2,550  pounds). 

Total. 

Price 
bid  per 
pound. 

Total. 

Price 
bid  per 
pound. 

Total. 

Price 
bid  per 
pound. 

Total. 

Price  1 

bid  per,  Total, 
pound., 

1  The  Hodge  Mann- 

factoring  Co., 
Greenville,  Pa — 

2  Wallace   M.  Paul- 

son, Cleveland, 
Ohio 

l  John   P.   McGuire, 
Cleveland,  Ohio. . . 

i  The  Upson  Nut  Co., 
Cleveland.  Ohio... 

J  A.    Lacour,    Cleve- 
land, Ohio 

<  Russel  Wheel  and 
Foundry  Co.,  De- 
troit, Mich 

OU. 
2.5 

1.54 
1.8 
1.52 
1.7 

2.14 

$1,658.88 

960.27 
1, 122. 39 

947.80 
1,060.04 

1,334.40 

OU. 
1.75 

1.20 
1.4 
1.47 
1.6 

1.59 

$910. 04 

670.83 
728.03 
764.43 
780.03 

826.83 

OU. 
2.5 

1.74 
1.85 
1.77 
2.2 

2.95 

$1,  111.  23 

773.41 
822.31 
786.75 
977.88 

1,311.25 

OU. 
2.5 

1.7 
1.17 
1.85 
2, 

1.98 

$63.75 

43.35 
29.84 
47.18 
51.00 

50.49 

$3,643.90 

2,447.86 
2,702,67 
2, 546. 16 
2,868.96 

3,522.97 

Recommended  that  the  contract  be  awarded  to  Mr.  Wallace 
foreland,  Ohio,  his  bid  being  the  lowest  received. 

M.  Pattison,  of 

J\                                         Name  and  address  of  bidder. 

Stone  (1,100  cords). 

Per  cord  J    Total. 

I 

1  Brec kfnridge  Sl  TJbcr,  Grove  City,  Pa - 

$5.25 
5.65 
6.75 

$5,775 

-  Kelley  Island  Lime  and  Transportation  Co.,  Cleveland,  Ohio T .  - 

*6, 105 

1  •  John 'Molcnby,  Greenville,  Pa* ....  .r .........  -. TT T  -  - T 

7,425 

*  Recommended  for  acceptance. 

Recommended  that  the  contract  be  awarded  to  the  Kelley  Island  Lime  and  Trans- 
t  Company,  of  Cleveland,  Ohio,  their  bid  being  the  lowest  in  accordance  with 
rjfieations. 

EH  a  95_196 
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Abstract  of  contracts  for  improving  harbor  at  Conneaut,  Ohio,  in  force  during  the  fiscal 

year  ending  June  SO,  J 895. 

1  Contract  with  Caserns  M.  Carrier,  of  Carrier,  Pa.,  dated  March  6,  1895,  for  fur- 
nishing and  delivering  444,528  feet,  B.  M.,  of  hemlock  timber  for  construction  of  pier 
at  Conueaut  Harbor,  Ohio. 

Delivery  completed. 

Contract  with  Emery  D.  Weiuier,  of  Ludington,  Mich.,  dated  March  5,  1895,  for 
furnishing  and  delivering  321,264  feet,  B.  M.,  of  white  pine-timber  and  plank  for  con- 
struction of  pier  at  Conneaut  Harbor,  Ohio. 

Contract  completed  and  closed. 

Contract  with  Wallace  M.  Pattison,  of  Cleveland,  Ohio,  dated  March  8,  1895,  for 
furnishing  and  delivering  161,356  pouuds  of  iron,  consisting  of  screw  bolts,  drift- 
bolts,  spikes,  and  iron  rods,  for  construction  of  pier  at  Conueaut  Harbor,  Ohio. 

Contract  completed  and  closed. 

Contract  with  Kelley  Island  Lime  and  Transport  Company  of  Cleveland,  Ohio, 
dated  March  15,  1895,  fos  furnishing  and  delivering  1,100  cords  of  stone  for  construc- 
tion of  pier  at  Conneaut  Harbor,  Ohio. 

Delivery  incomplete.    Contract  time  for  completion,  September  30,  1895. 


COMMERCIAL    STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Conneaut,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 

Receipts.  Tons.  Shipments.  Todb. 

89,023 


Iron  ore 266,453      Coal 

Plaster  (alabaster) 619 


Total 267, 072 


Total. 


89,023 


Total  freight  tonnage: 

1894 356,095 

1893 264,554 

1  Increase 91, 541 


Vessels.  Number.    Tonnage. 


Entering I  149  238,525 

Departing [  156  89,023 


Total  regintered  tonnage : 

1894 327,548 

1893 300,946 


Increase 26, 002 

Draft  of  largest  vessels  using  harbor,  16  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  were  established  during  the  year. 


M  M  13. 

SURVEY  OF  ASHTABULA  HARBOR,  OHIO. 

United  States  Engineer  Office, 

Cleveland,  Ohio,  February  28,  1895. 
General:  In  compliance  with  requirements  of  tbe  river  and  harbor 
act  of  August  17,  1894,  making  an  appropriation  for  "  Improving  har- 
bor at  Ashtabula,  Ohio :  Continuing  improvement,  $75,000,  including  a 
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survey  to  determine  what  improvement  thereof  should  be  made  with  a 
view  to  making  it  a  harbor  of  refuge  and  enlarging  its  capacity  for  the 
purposes  of  commerce,"  I  have  to  submit  the  following  report: 

The  earliest  time  at  which  the  survey  could  conveniently  be  made 
was  in  October,  1894,  when  my  assistant,  Mr.  William  T.  Blunt,  with  a 
small  party,  on  board  the  steamer  Swansea,  was  directed  to  make  the 
survey. 

In  order  to  ascertain  the  condition  of  the  bottom  in  the  vicinity,  both 
with  reference  to  depth  of  water  and  character  of  underlying  material, 
the  survey  was  extended  a  distance  of  about  2  miles  along  the  shore, 
including  parts  both  east  and  west  of  the  present  harbor  entrance. 

Twenty- two  lines  of  soundings  were  taken,  each  line  being  more  than 
a  mile  in  length;  the  average  interval  between  soundings  on  inner  half 
of  each  line  was  less  than  50  feet  and  on  outer  half  of  lines  less  than 
100  feet. 

The  material  of  the  bottom  was  examined  in  forty-five  places,  in  thirty- 
eight  of  which  the  rock  bottom  was  found  entirely  uncovered  and  at 
all  the  other  points  rock  was  found  covered  with  sand  varying  from  a 
few  inches  to  a  little  more  than  2  feet  in  depth;  all  the  sand  is  near  the 
shore. 

The  inner  ends  of  lines  of  soundings  commenced  in  a  depth  of  about 
10  feet,  and  at  the  outer  ends  most  of  the  depths  exceeded  40  feet.  It 
requires  but  a  glance  at  the  map  to  show  that  there  is  no  secure  anchor- 
age for  vessels  in  need  of  refuge,  and  a  basin  constructed  with  a  view 
of  protecting  a  large  area  for  anchorage  would  therefore  afford  but  very 
small  benefit  in  proportion  to  the  expense. 

As  a  matter  of  fact,  but  a  very  small  fraction  of  the  commerce  of  the 
lakes  is  carried  in  sail  vessels  propelled  by  the  winds,  and  even  those 
are  generally  taken  in  tow  by  tugs  on  entering  a  harbor  and  are  rarely 
brought  to  anchor.  Masters  of  steam  vessels  do  not  often  let  go  an 
anchor,  as  it  gives  far  less  trouble  to  proceed  directly  to  a  wharf. 

In  Cleveland  Harbor,  where  there  is  a  large  area  for  anchorage,  it  is 
very  rarely  used  as  a  refuge,  and  the  very  few  vessels  using  it  for  an 
anchorage  have  as  a  reason  that  it  is  a  secure  place  to  remain  when 
unemployed  rather  than  a  refuge  from  storms. 

The  fact  that  there  is  no  holding  ground  at  Ashtabula  Harbor  which 
would  make  a  safe  auchorage  in  storms  is  therefore  of  very  little  con- 
sequence in  that  respect. 

The  essential  qualities  to  make  the  harbor  desirable  and  sufficient 
for  a  refuge  are  an  entrance  of  ample  width  and  depth  and  such  pro- 
tection as  shall  break  the  force  of  the  seas,  so  that  vessels  may  easily 
reach  places  of  safety  alongside  the  piers  and  wharves. 

Any  reduction  of  the  height  of  waves  at  the  entrance  between  piers 
is  equivalent  in  some  respects  to  an  added  depth  of  the  channel.  The 
deep  vessels  entering  the  harbor  in  a  heavy  sea  rise  above  and  fall  below 
the  level  which  they  would  follow  in  smooth  water,  and  the  large  vessels 
which  could  enter  with  safety  in  smooth  water  might  pound  upon  the 
bottom  and  be  unmanageable  in  a  seaway.  In  such  cases  the  vessels 
are  compelled  to  remain  outside  without  shelter  until  the  sea  subsides. 

In  heavy  "Storms  from  the  lake  the  seas  chase  each  other  into  the 
harbor  to  a  considerable  distance;  any  device  which  will  so  far  break 
the  seas  as  to  neutralize  their  effect  at  the  entrance  between  piers  and 
at  the  wharves  inside  will  therefore  be  of  great  benefit  in  increasing 
the  capacity  of  the  harbor  for  purposes  of  commerce,  though  not  actually 
enlarging  its  area. 
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There  are  do  present  indications  that  an  enlargement  of  the  protected 
area  of  Ashtabula  Harbor  outside  of  the  shore  of  the  lake  is  a  necessity 
for  purposes  of  commerce.  The  commercial  business  of  the  harbor  is 
located  inside  the  shore  line,  and  the  nature  of  the  principal  business — 
the  transfer  of  iron  ores  and  coal — is  such  that  it  is  far  more  likely  to 
remain  where  it  has  already  become  firmly  established  on  the  fiat  lands 
near  the  river  channel  than  it  is  to  require  a  protected  area  within  the 
limits  of  the  lake. 

I  therefore,  conclude  that  any  works  proposed  for  the  improvement 
of  the  harbor,  as  indicated  in  the  act  of  Congress  before  mentioned, 
should  be  limited  to  such  as  will  fulfill  the  essential  requirements  of  a 
safe  entrance  to  vessels  and  protection  from  seas  when  inside. 

The  present  piers  at  Ashtabula  Harbor  are  213  feet  apart  at  the 
entrance  and  extend  to  a  point  where  the  rock  bottom  is  at  a  depth 
below  mean  lake  level  of  16.5  feet  on  the  east  and  19  feet  on  the  west 
side.  The  present  project  for  improving  the  harbor  of  Ashtabula  con- 
templates the  extension  of  the  parallel  piers  to  a  depth  of  22  feet  in 
the  lake  and  the  removal  of  the  rock  bottom  between  piers  to  a  depth 
of  20  feet.  It  also  includes  rebuilding  part  of  superstructure  of  west 
pier. 

I  forward  a  tracing  of  the  map  made  from  the  survey  of  Ashtabula 
Harbor  and  vicinity.  Upon  this  map  is  indicated  the  present  location 
and  extent  of  the  piers  and  a  portion  of  the  harbor  which  has  been 
constructed  in  and  adjacent  to  the  river.  The  greater  portion  of  the 
inner  harbor  and  the  space  devoted  to  coal  and  iron  handling  is  not 
shown  upon  the  map  because  it  is  not  required  to  illustrate  this  report. 

The  amount  required  to  complete  the  piers  according  to  present  proj- 
ect is  an  extension  of  600  feet  to  the  east  pier  and  480  feet  to  the  west 
pier. 

The  area  to  which  it  is  hoped  to  remove  the  rock  to  a  depth  of  20 
feet  upon  funds  now  available  is  shaded  upon  the  map.  The  amount 
required  to  complete  the  existing  project  of  improvement  is  $255,000. 

If  breakwaters  should  be  constructed  to  facilitate  an  entrance  and 
increase  the  usefulness  of  the  harbor  for  refuge  and  commerce,  the 
further  extension  of  the  piers  according  to  the  present  project  would 
be  rendered  unnecessary  and  its  cost  would  be  saved.  In  other  words, 
the  estimated  cost  of  a  new  project  including  effective  breakwaters 
would  not  exceed  the  estimated  cost  of  the  present  project  by  an  amount 
equal  to  the  cost  of  the  breakwaters,  but  by  that  amount  less  the 
amount  which  will  be  required  to  complete  the  piers  on  present  plans. 

The  estimated  cost  of  completing  piers  is  as  follows : 

Extending  east  pier  600  feet,  at  $95  per  foot $57, 000 

Extending  west  pier  480  feet,  at  $98  per  foot 47, 040 

Contingencies,  nearly  10  per  cent 10,360 

Total 114,400 

The  direction  of  the  line  of  the  piers  and  therefore  of  channel 
between  them  is  almost  exactly  on  the  true  meridian.  The  principal 
storms  which  cause  danger  or  difficulty  in  entering  the  harbor  are  from 
the  northeast  and  northwest,  those  from  the  latter  direction  being  more 
numerous  and  generally  more  severe  than  from  any  other. 

At  a  distance  of  1,800  feet  outside  the  end  of  west  pier  the  water  is 
28.5  to  29  feet  deep,  which  is  ample  for  entrance  of  the  largest  vessels 
now  contemplated  on  the  lakes  during  auy  ordinary  storm.  It  requires 
no  explanation  to  understand  that  the  greater  the  width  which  ci\u  be 
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given  to  a  harbor  entrance  the  less  will  be  the  difficulty  of  entering 
without  collision  with  piers  on  either  side.  On  the  other  hand,  a  very 
wide  entrance  in  the  outer  protection  at  Ashtabula  would  permit  the 
entrance  of  seas  to  a  sufficient  extent  to  largely  reduce  the  benefits 
received  from  the  breakwaters. 

At  Cleveland,  Ohio,  the  entrance  between  breakwaters  is  500  feet 
wide,  and  it  is  found  to  serve  the  necessities  for  width  sufficiently  well, 
although  it  is  understood  that  there  are  at  times  strong  currents  across 
the  entrance  caused  by  seas  chasing  each  other  along  the  face  of  the 
breakwaters. 

Upon  the  map  forwarded  to  accompany  this  report  I  have  indicated 
two  breakwaters,  one  east  and  one  west  of  the  entrance,  each  at  an 
angle  of  45°  from  the  meridian  and  therefore  at  right  angles  to  each 
other.  The  outer  ends  of  these  breakwaters  are  400  feet  apart  and 
the  entrance  is  protected  on  each  side  by  piers  50  feet  square,  with 
two  sides  parallel  to  the  meridian. 

The  width  of  breakwater,  as  planned,  is  32  feet  and  the  cross  section 
may  perhaps  be  advantageously  made  like  that  at  Cleveland.  The 
lengths  of  these  breakwaters  are  shown  to  be  1,500  feet  each,  besides 
the  pierheads  for  extra  strength,  turning  away  seas  at  entrance,  aud 
for  sites  for  beacons. 

An  arrangement  of  breakwaters  in  this  manuer  will  afford  a  sufficient 
width  for  entrance  without  so  wide  an  opening  as  to  defeat  their  pur- 
pose, and  they  will  reduce  the  seas  from  any  direction  to  a  sufficient 
extent  to  greatly  decrease  the  danger  of  entering  the  harbor  and  largely 
increase  its  usefulness. 

At  present  the  construction  of  such  breakwaters  by  a  mere  riprap 
of  stone  is  attended  with  so  many  difficulties,  owing  to  the  kind  and 
cost  of  stone,  that  it  is  not  prudent  to  submit  an  estimate  for  the  cost 
of  that  class  of  work.  Should  the  near  future  develop  any  points  of 
advantage  not  now  known  they  may  be  then  considered.  Meantime, 
the  estimate  is  made  on  a  basis  of  constructing  the  breakwaters  after 
the  general  plan  heretofore  in  use  on  the  lakes — cribs,  or  caissons  of 
timber  filled  with  small  riprap  stone. 

As  the  foundation  is  of  solid  rock  the  superstructure  might  be  very 
easily  built  of  stone  or  concrete  masonry  in  the  first  instance,  but  as 
appropriations  for  such  works  are  limited  in  amount  an  increase  in 
first  cost  would  delay  the  completion  and  the  time  in  which  the  bene- 
fits would  be  realized.  That  part  of  the  subject  is  therefore  left  for 
future  consideration. 

On  the  basis  of  the  ordinary  superstructure  of  timber  work  filled 
with  stone  the  estimated  cost  is  as  follows : 

For  construction  two  breakwaters,  each  1,500  feet  long  on  inner  face,  and 
two  pierhead  cribs,  each  50  feet  square,  at  an  average  cost  of  $150  per 
linear  foot,  inclnding  contingencies $465,000 

It  should  be  remembered  that  the  cost  of  completing  the  present 
project  would  be  reduced  $114,400  by  the  construction  of  the  break- 
waters, so  that  the  addition  to  present  estimated  cost  of  completion  of 
project  would  be  but  $350,600. 

Ashtabula  Harbor  is  now  the  greatest  shipping  and  receiving  point 
upon  Lake  Erie  for  coal  and  ore.  The  harbor  is  reached  by  the  Lake 
Shore  and  Michigan  Southern  and  the  Pennsylvania  railroads.  Both 
these  railroad  companies  have  expended  large  sums  in  improving  the 
facilities  for  transfer  of  iron  and  coal. 

The  importance  of  the  place  as  a  commercial  port  and  refuge  is  there- 
fore very  great 
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I  inclose  herewith  the  report  of  Mr.  William  T.  Blunt,  United  States 
assistant  engineer,  to  accompany  and  form  a  part  of  my  own. 
Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Lieut.  CoL,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


rkport  of  mr.  william  t.  blunt,  assi8tant  engineer. 

United  States  Engineer  Office, 
Cleveland,  Ohio,  February  18,  1895. 

Sir  :  I  respectfully  submit  herewith  a  chart  of  Ashtabula  Harbor  based  on  a  survey 
made  in  October,  1894,  in  compliance  with  river  and  harbor  act  of  August  17, 1894, 
with  reference  to  making  a  harbor  of  refuge. 

The  chart  is  on  a  scale  of  1  to  4,000,  and  shows  contours  of  bottom  and  depths  to 
rock  for  nearly  a  mile  each  side  of  the  piers  and  out  to  a  depth  of  about  40  feet  of  ' 
water.  • 

On  account  of  inclement  weather  and  urgency  of  other  work  it  was  not  deemed 
advisable  to  continue  the  soundings  close  inshore  as  they  did  not  seem  necessary  to  ' 
the  study  of  the  question  in  hand. 

I  arrived  at  Ashtabula  Harbor  with  the  steamer  Swansea  on  the  evening  of  October 
18,  1894.  After  the  necessary  preliminary  work  a  true  meridiau  was  established 
from  observations  on  Polaris  October  20;  and  with  azimuth  based  on  this  a  carefully 
checked  stadia  line  was  run  alongshore  east  and  west  from  the  piers  determining 
heights  of  bluffs  and  locations  of  prominent  objects  for  use  in  sounding.  At  inter- 
vals of  about  500  feet  ranges  were  established  by  transit  on  same  general  azimuth  as 
that  of  piers— 0°  18'  30"  west  of  south.  These  ranges,  being  indicated  by  stakes  and 
flags,  were  used  for  sounding.    The  soundings,  except  those  immediately  adjacent  to  . 

{tiers,  were  all  taken  from  deck  of  the  steamer,  which  was  run  in  on  the  range  at  the 
owest  possible  speed.  In  water  too  deep  for  use  of  a  rod  the  lead  line  was  used 
with  a  careful  test  before  and  after  using;  the  rod  was  substituted  as  soon  as  water  : 
shoaled  sufficiently.  Lead-line  soundings  could  only  be  read  to  the  nearest  half 
foot,  while  rod  soundings  were  read  to  nearest  tenth.  Soundings  were  stopped  in 
from  8  to  10  feet  depth,  as  it  was  unsafe  for  steamer  to  venture  farther. 

Locations  on  the  ranges  were  obtained  by  taking  a  sextant  angle  between  range  i 
and  a  determined  point  on  shore  at  the  sounding  to  be  located.  This  was  done  j 
generally  at  every  fourth  sounding,  thus  leaving  a  convenient  number  of  soundings  . 
to  be  plotted  at  even  spaces  between.  , : 

On  the  main  lines  the  soundings  in  deep  water  were  from  75  to  100  feet  apart,  and 
toward  the  shore  from  50  to  75  feet.  Considering  the  purpose  for  which  the  survey 
was  made,  the  scale  of  the  map,  and  the  fact  that  deep  soundings  could  only  be  read 
to  half  feet,  soundings  are  as  close  together  as  necessary.  Should  construction 
work  be  entered  upon,  however,  a  more  detailed  survey  in  the  immediate  vicinity 
would  of  course  be  required. 

The  area  covered  by  soundings  is  4,500  feqt  east  and  the  same  west  from  the  harbor 
entrance  and  6,000  to  7,000  feet  from  shore.  Twenty-two  lines  of  about  1  mile  each 
were  actually  sounded.  Upward  of  1,700  soundings  were  taken  on  these  22  miles 
run  aside  from  about  1,000  soundings  taken  in  detail  about  the  piers.  These  latter 
were  taken  to  show  the  action  of  deposits  near  entrance.  At  45  locations  depths 
to  solid  rock  were  determined  by  a  small  steel  rod  attached  to  a  sounding  pole.  In 
all  places,  except  the  immediate  vicinity  of  shore  and  piers,  the  rock  bottom  is  bare 
of  all  deposit.  There  is  therefore  no  anchorage  ground  within  the  limits  of  the 
survey,  except  where  too  shoal  for  use. 

Work  was  greatly  interfered  with  by  stormy  weather,  so  that  it  was  only  com- 
pleted on  October  31. 

Very  respectfully,  Wm.  T.  Blunt, 

Assistant  Engineer. 

Lieut.  Col.  Jaked  A.  Smith, 

Corps  of  Engineers. 
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MM14. 
MODIFICATION  OF  HARBOR  LINES  IN  CLEVELAND  HARBOR,  OHIO. 

Cleveland,  Ohio,  January  2, 1895. 

Your  petitioner  respectfully  represents  that  it  is  the  owner  of  the 
major  part  of  the  harbor  property  lying  south  of  the  line  of  navigation 
established  by  your  honor  in  Lake  Erie,  and  between  the  Cuyahoga 
River  on  the  east  and  Lake  View  Park  of  the  city  of  Cleveland  on  the 
west;  that  the  fast  ground  at  this  point  is  a  bluff  of  60  feet  and  over 
in  height,  and  that  all  the  lands  between  the  foot  of  this  bluff  and  the 
waters  of  the  lake  are  occupied  by  the  main  tracks,  connecting  tracks, 
depots,  turntables,  and  other  structures  essential  to  the  handling  of 
the  through  business  conducted  by  your  petitioner;  that  whatever 
business  may  be  hereafter  transacted  upon  this  property  and  whatever 
structures  are  located  for  the  convenience  of  commerce  must  be  con- 
fined to  the  comparatively  small  territory  within  the  boundaries  named. 

Your  petitioner  therefore  respectfully  requests  that  a  new  dock  line 
be  established  to  be  parallel  with  and  distant  at  right  angles  1,700  feet 
south  of  the  south  face  of  the  east  breakwater,  being  relatively  the 
same  position  as  that  in  which  the  dock  line  is  fixed  west  of  the  Cuya- 
hoga River,  as  shown  on  plat*,  hereto  attached.  Not  only  will  this  add 
to  the  amount  of  land  available  for  improvement  in  the  conduct  of  the 
commerce  of  this  port,  but  it  will  considerably  reduce  the  expense  to 
the  Government  of  the  maintenance  of  the  proper  depth  of  water  in 
the  harbor,  while  allowing  ample  room  for  the  anchorage  and  maneuver  - 
iug  of  vessels  within  the  same. 

Your  petitioner  further  represents  that  it  proposes  to  at  once  proceed 
to  the  construction  of  piers  and  slips  and  the  further  improvement  of 
the  property,  with  a  view  to  their  use  by  the  opening  of  navigation  of 
the  season  of  1895,  and  prays  that  its  request  may  be  promptly  granted 
so  that  this  work  may  not  be  delayed. 

L.  F.  Loree, 
Superintendent  Cleveland  and  Pittsburg  Division, 

Pennsylvania  Company, 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

(Fourth  indorsement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army, 

January  19,  1895. 
Respectfully  referred  to  Col.  H.   L.   Abbot,  Corps  of  Engineers, 
Division  Engineer,  Northeast  Division,  for  investigation  and  report. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Fifth  indorsement.] 

Northeast  Division,  Engineer  Office, 

New  York,  January  29,  1895. 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Av  inviting 
attention  to  the  report  herewith. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Qen.,  U.  8.  A., 

Division  Engineer. 


"  Not  printed. 
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REPORT  OF  COL.  H.  L.  ABBOT,  CORPS  OF  ENGINEERS, 

New  York  City,  January  29, 1895. 

General  :  In  accordance  with  your  instructions  of  19th  instant,  to 
investigate  and  report  upon  the  application  of  the  superintendent  of 
the  Cleveland  and  Pittsburg  Division  of  the  Pennsylvania  Company 
for  a  modification  of  the  harbor  lines  at  Cleveland,  east  of  the  Cuya- 
hoga River,  as  now  established  by  the  Secretary  of  War,  I  have  the 
honor  to  submit  the  following  report: 

I  have  personal  knowledge  of  the  locality  in  question,  and  as  the  lake 
front  here  is  owned  by  the  Cleveland  and  Pittsburg  or  the  Lake  Shore 
and  Michigan  Southern  Railroad  companies  where  not  bounded  by  the 
Lake  View  Park,  no  public  meeting  has  appeared  to  be  called  for  by 
your  instructions. 

The  location  of  the  harbor  lines  at  Cleveland  should  be  governed  by 
that  of  the  breakwaters  in  front. 

The  construction  of  an  eastern  extension  of  the  general  line  of  the 
existing  west  breakwater  appears  to  have  been  first  recommended  by 
Major  Overman,  then  in  charge  of  the  district,  in  his  annual  report  for 
1884;  it  was  based  on  earnest  protests  against  the  existing  project  by 
parties  interested  in  lake  commerce. 

This  recommendation  was  referred  to  a  special  Board  of  Engineers, 
whose  report  is  contained  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1885.  A  modification  of  Major  Overman's  project  was  recom- 
mended, which,  with  further  modification,  was  approved  by  the  Chief 
of  Engineers  aiid  by  the  Secretary  of  War,  submitted  to  Congress,  and 
authorized  by  act  approved  on  August  5, 1886. 

In  January,  1888,  resolutions  favoring  a  further  extension  of  the  east 
breakwater  were  adopted  by  the  Cleveland  Board  of  Trade  and  Indus- 
tries and  indorsed  by  the  Lake  Carriers'  Association  of  Buffalo  (Annual 
Report  of  the  Chief  of  Engineers  for  1888).  These  papers,  with  a 
favorable  report  from  Major  Overman,  approved  by  the  Chief  of  Engi- 
neers, were  transmitted  to  Congress  in  response  to  a  House  resolution 
of  February  20,  1888.  The  river  and  harbor  act  of  August,  1888, 
authorized  this  modified  project,  which,  since  that  date,  has  been  in 
process  of  execution.  The  entire  Jength  of  the  straight  portion  is  3,600 
feet,  of  which  2,524.5  feet  were  reported  as  completed  at  the  end  of  the 
last  fiscal  year. 

The  present  harbor  or  "  dock  "  line  behind  the  east  breakwater  was 
established  by  the  Secretary  of  War  on  December  23, 1889.  This  date 
was  more  than  a  year  after  Congress  had  sanctioned  the  present  loca- 
tion of  the  east  breakwater,  and  the  line  must,  therefore,  have  been 
established  with  full  knowledge  of  the  conditions  then  affecting  the 
harbor.  It  provides  for  preserving  the  distance  of  1,700  feet  between 
the  shore  and  the  eastern  end  of  the  breakwater,  after  the  change  of 
direction  of  the  latter  to  exclude  dangerous  waves  in  northeasterly 
gales  has  been  made. 

The  present  application  of  the  superintendent  of  the  Cleveland  and 
Pittsburg  Division  of  the  Pennsylvania  Company  limits  the  desired 
extension  of  the  harbor  line  to  the  area  west  of  the  middle  line  of  Seneca 
street  prolonged,  and  does  not  infringe  upon  the  normal  width  (1,700 
feet)  of  the  anchorage  ground.  The  line  proposed  by  Lieutenant- 
Colonel  Smith,  now  in  charge  of  the  district,  continues  the  proposed 
extension  on  the  same  straight  line  to  the  eastern  end  of  the  approved 
breakwater,  or  rather  to  a  point  abreast  thereto,  thus  reducing  the 
eastern  entrance  of  the  harbor  to  a  width  of,  approximately,  800  feet 
This  exteusion  of  the  line  beyond  what  is  requested  lies  in  front  of  the 
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Lake  View  Park,  which  I  understand  is  not  available  for  commercial 
purposes.  » 

The  enlargement  of  the  present  dock  facilities  in  the  Cuyahoga  River 
is  greatly  to  be  desired,  and  I  see  no  objection  to  granting  the  requested 
extension  of  the  harbor  line,  which  will  doubtless  assist  in  this  impor- 
tant improvement;  but  the  further  extension  proposed  by  Lieutenant- 
Colonel  Smith  may  result  in  restricting  the  available  anchorage  area, 
and  especially  the  eastern  entrance  thereto,  without  corresponding 
advantage,  and  in  my  judgment  it  should  not  be  granted.  The  fact 
that  improper  dumping  has  been  allowed  by  the  local  authorities,  which 
in  the  future  may  perhaps  call  for  removal  at  the  expense  of  the  Gen- 
eral Government,  should  not,  I  think,  be  considered  in  a  public  work 
of  this  magnitude  and  importance. 

For  the  above  reasons  I  recommend  that  the  harbor  line  as  now 
established  be  modified  as  fallows:  From  the  present  intersection  with 
the  east  pier  at  the  mouth  of  the  Cuyahoga  River  the  line  to  be  extended 
in  a  straight  direction  and  at  a  uniform  distance  of  1,700  feet  from  the 
breakwater  eastwardly  until  it  intersects  the  middle  line  of  Seneca 
street  prolonged,  and  that  from  the  intersection  thus  determined  it  be 
extended  in  a  straight  line  to  the  most  eastwardly  point  of  the  line 
established  by  the  Secretary  of  War  on  December  23, 1889. 
Very  respectfully,  Henry  l   Abbqt? 

Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  8.  A., 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


Division  Engineer. 


[First  indorsement.] 

Office  Chief  of  Engineers, 
U.  S.  Army, 

January  31,  1895. 

Respectfully  submitted  to  the  Secretary  of  War. 

Application  having  been  made  for  a  modification  of  the  harbor  lines 
at  Cleveland,  Ohio,  the  papers  in  the  case  were  referred  to  Col.  H.  L. 
Abbot,  Corps  of  Engineers,  Division  Engineer,  Northeast  Division,  to 
whose  report  (within)  attention  is  invited. 

For  reasons  given,  Colonel  Abbot  recommends  that  the  harbor  line 
as  now  established  be  modified  as  follows:  From  the  present  intersec- 
tion with  the  east  pier  at  the  mouth  of  the  Cuyahoga  River  the  line  to 
be  extended  in  a  straight  line  and  at  a  uniform  distance  of  1,700  feet 
from  the  breakwater  eastwardly  until  it  intersects  the  middle  line  of 
Seneca  street  prolonged,  and  that  from  the  intersection  thus  deter- 
mined it  be  extended  in  a  straight  line  to  the  most  eastwardly  point  of 
the  line  established  by  the  Secretary  of  War  on  December  23, 1889. 

I  concur  in  the  views  of  Colonel  Abbot,  and  recommend  that  the  line 
proposed  by  him  be  approved. 

The  modification  recommended  is  shown  on  the  tracing*  submitted 
herewith,  and  it  is  recommended  that  the  Secretary  place  his  approval 
on  tbe  tracing,  which  has  been  prepared  for  his  signature. 

This  gives  the  Pennsylvania  Company  all  that  is  asked  for  and  all 
that  is  proposed  by  Mr.  Banna.  Thqs   Ljncoln  CaseYj 

Brig.  Oen.,  Chief  of  Engineers. 

Notk. — The  lines  described  in  the  above  report  and  shown  on  tbe  map  accompany- 
ing were  approved  by  the  Secretary  of  War  under  date  of  February  1,  1895,  the 
approval  being  indicated  on  the  map. 


*Not  printed. 
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M  M  15. 

establishment  of  harbor  lines  in  fairport  harbor,  ohio. 

The  Painesville  Board  of  Trade, 

Painesrille,  Ohio,  December  1,  1894. 
Dear  Sir  :  Oar  board  has  taken  up  the  matter  of  establishing  har- 
bor lines  at  our  lake  port,  known  as  Fairport,  Ohio. 

On  applying  to  Major  Smith  we  were  informed  it  would  be  necessary 
to  obtain  orders  from  the  War  Department  before  he  could  act.  We 
therefore  respectfully  call  your  attention  to  the  matter  and  request  that 
he  be  furnished  with  authority  to  do  the  work  desired  at  as  early  a  date 
as  possible. 


Very  respectfully,  yours, 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


E.  G.  Wetherbee,  Secretary. 


[Second  indorsement.] 

Office  Chief  of  Engineers, 
U.  S.  Army, 

December  5,  1895. 
Eespectfully  referred  to  Lieut.  Col.  .Tared  A.  Smith,  Corps  of  Engi- 
neers, for  report. 

If  in  the  opinion  of  Lieutenant-Colonel  Smith  the  establishment  of 
harbor  lines  at  this  locality  is  necessary  for  the  preservation  and  pro- 
tection of  the  harbor,  he  will  submit  with  his  report  a  tracing  showing 
the  lines  which  in  his  opinion  should  be  adopted. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
Cleveland,  Ohio,  January  5,  1895. 
Eespectfully  returned  to  the  Chief  of  Engineers  with  report  and 
tracing*  showing  lines  which  are  recommended  for  adoption. 

Jared  A.  Smith, 
Lieut.  Col.,  Corps  of  Engineers. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  8, 1895. 
Respectfully  returned  to  the  Secretary  of  War. 
The  subject  of  harbor  lines  for  that  part  of  Grand  River  known  as 
Fairport  Harbor,  Ohio,  having  been  under  consideration  by  Lieut.  Col. 
Jared  A.  Smith,  Corps  of  Engineers,  that  officer  submits  the  accompany- 
ing report  of  the  5th  iustant,  with  a  drawing  upon  which  is  delineated 
the  lines  which,  in  his  opinion,  should  be  established  for  the  preserva- 
tion and  protection  of  the  harbor. 


'  Not  printed. 
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I  concur  in  the  views  of  Colonel  Smith  and  recommend  the  establish- 
ment of  the  lines  selected  by  him  and  shown  by  heavy  black  broken 
liues  on  the  drawing. 
The  drawing  has  been  prepared  for  the  approval  of  the  Secretary. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineer*. 

[Fifth  indorsement.] 

War  Department,  January  11, 1895. 
Respectfully  returned  to   the  Chief  of   Engineers  with  drawing 
approved  by  the  Secretary  of  War  this  date. 
By  order  of  the  Secretary  of  War: 

John  Tweedale,  Chief  Cleric. 


beport  op  lieut.  col.  tared  a.  smith,  corps  of  engineers. 

United  States  Engineer  Office, 

Cleveland,  Ohio,  January  5, 1895. 

General:  Referring  to  indorsement  dated  Office  Chief  of  Engineers, 
.  U.  S.  Army,  December  5,  1894, 1  have  to  submit  the  following  report 
and  recommendation  regarding  the  establishment  of  harbor  lines  in  that 
part  of  Grand  River  known  as  Fairport  Harbor,  Ohio: 

On  the  12th  of  December,  1894, 1  visited  Fairport  Harbor  with  the 
special  purpose  of  making  inquiries  and  observations  regarding  the 
necessity  for  harbor  lines. 

On  the  east  side  of  the  harbor  is  the  village  or  corporation  of  Fair- 
port  in  the  township  of  Painesville. 

The  Pittsburg,  Painesville  and  Fairport  Railroad  has  a  terminus  on 
that  side  of  the  harbor,  and  for  several  years  a  very  large  business  has 
been  carried  on  in  the  handling  and  transfer  of  iron  ores  and  coal. 

The  wharf  front  on  the  east  side  for  a  distance  of  about  4,500  feet,  in 
addition  to  a  slip  about  1,000  feet  long,  tracked  on  both  sides,  has  been 
built  and  occupied  for  business  purposes.  This  wharf  front  varies  but 
slightly  from  the  straight  lines  on  which  it  was  intended  to  be  built, 
conforming  approximately  with  the  original  shore  lines. 

It  therefore  apears  to  be  both  right  and  expedient  to  adopt  as  harbor 
lines  on  the  east  side  the  straight  lines  of  the  wharf  front  correspond- 
ing approximately  with  the  lines  as  built,  except  above  the  slip  where 
the  end  of  a  coal  dock  (or  wharf)  has  been  built  somewhat  beyond  the 
natural  bank  of  the  river. 

The  west  side  of  the  river,  known  as  Richmond,  in  the  township  of 
Painesville,  is  principally  low,  sandy,  or  swampy  land,  entirely  unoccu- 
pied for  business  purposes,  except  at  a  distance  of  somewhat  more 
than  a  mile  inside  the  shore  line,  where  there  is  a  large  elevator  and 
two  very  large  warehouses,  with  a  substantial  wharf  front  built  to  cor- 
respond very  closely  with  the  original  river  bank.  It  is  therefore  desir- 
able to  adopt  the  front  line  of  the  warehouse  wharf  as  the  harbor  line 
at  that  place. 

The  width  between  piers  at  the  entrance  was  intended  to  be  200  feet, 
and  would  have  been  so  but  for  the  movements  of  cribs  by  storms  dur- 
ing construction.  There  are,  however,  places  where  the  full  width  is 
preserved,  and  it  is  very  desirable  to  maintain  that  width  in  all  places 
where  it  can  not  be  made  wider. 
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The  handling  of  large  steamers  with  heavy  freights  in  the  harbor 
makes  a  greater  width  than  200  feet  or  even  300  feet,  were  it  practica- 
ble, a  matter  of  great  importance.  With  that  fact  in  view,  the  reasou 
for  the  locations  of  the  lines  recommended  for  adoption  on  the  west 
side  will  be  sufficiently  apparent  on  examining  the  map. 

It  appears  that  the  necessity  for  establishing  harbor  lines  at  this 
time  arises  from  the  fact  that  extensive  improvements  for  business 
purposes  are  contemplated  for  the  west  side,  and  it  is  essential  to  the 
preservation  of  the  harbor  that  these  limiting  lines  should  be  estab- 
lished before  the  construction  of  wharves  has  been  commenced. 

There  seems  to  be  no  immediate  necessity  for  establishing  harbor 
lines  farther  up  the  river  than  those  indicated  upon  the  tracing  in 
heavy  black  broken  lines. 

In  order  that  the  lines  of  both  sides  may  have  definite  points  of  ref- 
erence, distances  are  indicated  to  certain  fixed  points  which  are  known 
and  are  matters  of  record.  The  points  and  distances  are  indicated 
upon  the  tracing. 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Lieut  Col.,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


modification  of  harbor  lines  in  faerport  harbor,  ohio. 

Baltimore  and  Ohio  Eailroad  Company, 

Office  of  the  Second  Vice-President, 

Baltimore,  Md.,  June  17, 1895. 
My  Dear  Sir  :  This  will  be  handed  to  you  by  Mr.  W.  T.  Manning, 
chief  engineer  of  the  Baltimore  and  Ohio  and  Pittsburg  and  Western 
railroads,  who  wishes  to  see  you  in  connection  with  Colonel  Smith, 
United  States  Engineers,  in  charge  of  the  harbor  at  Fairport,  looking 
to  certain  changes  of  pier  line,  etc. 

I  will  be  very  glad  if  you  can  see  your  way  clear  to  approve  of  the 
changes  suggested  in  reference  to  the  lines  now  at  Fairport  Harbor. 
Yours,  very  truly, 

Thos.  M.  King, 
Second  Vice-President 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

[  First  i  ndoraement.  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  17, 1895. 
Respectfully  returned  to  the  Secretary  of  War. 
Under  your  personal  instructions  I  have  looked  into  this  case  and 
find  no  objection  to  change  of  harbor  lines  proposed  herein,  which  is 
recommended  for  approval. 

In  further  compliance  with  your  authority  telegraphic  notice  has 
been  sent  to  Colonel  Smith  to  withdraw  objection  to  the  construction 
of  the  wharf  as  herein  shown. 

Wm.  P.  Craighill, 
Brig.  Gen.,  Ohiqf  of  Engineers. 
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Respectfully  returned  to  the  Chief  of  Engineers. 
The  approval  of  the  modified  harbor  lines  by  the  Acting  Secretary  of 
War  is  shown  on  the  inclosed  tracing  and  blue  print. 
By  order  of  the  Acting  Secretary  of  War: 

J.  B.  Eandolpu, 
Acting  Chief  Clerk. 
War  Department,  June  20, 1895. 


KESOLUTION   OF    THK   RIVER   AND    HARBOR    COMMITTEE  OF  THE  FAINESVILLE,   OHIO, 

•     BOARD  OF  TRADE. 

Painesville,  June  14,  1895. 
At  a  special  meeting  of  the  committee  on  river  and  harbor  of  the  Board  of  Trade 
of  Painesville,  Ohio,  called  for  the  purpose  of  considering  harbor  lines,  the  follow- 
ing preambles  and  resolution  were  unanimously  adopted : 

Whereas  the  Board  of  Trade  of  Painesville,  Ohio,  at  a  stated  meeting  directed  the 
secretary  to  communicate  with  the  Hon.  Daniel  S.  Lamont,  Secretary  of  War,  looking 
to  the  establishing  of  harbor  lines  at  the  port  of  Fairport,  Ohio,  to  which  favorable 
consideration  was  given,  the  necessary  survey  made  and  reported'  by  Lieut.  Col. 
Jared  A.  Smith,  in  charge,  and  approved  by  the  Secretary  of  War  on  January  11, 
1895;  and 

Whereas  in  consideration  of  the  fact  that  this  survey  was  not  submitted  to  the 
hoard  of  trade  for  approval  or  to  the  owners  of  property  fronting  on  the  river;  and 
Whereas  under  the  survey  as  made  and  approved  bv  the  Secretary  of  War  it  has 
become  necessary  to  ask  that  a  change  be  made  in  that  portion  of  the  established 
lines,  as  will  be  more  fully  set  forth  in  the  accompanying  map,*  which  is  made  part 
of  this  petition :  Therefore 

Rctolved,  That  we,  the  committee  on  river  and  harbor,  approved  by  the.  president 
and  attested  -by  the  secretary  of  the  board  of  trade,  do  hereby  recommend  to  the 
honorable  the  Secretary  of  War  that  such  changes  in  the  river  lines  as  are  shown 
on  the  map  hereto  attached  be  made,  to  the  end  that  the  work  now  in  process  of 
construction  may  be  pushed  to  completion  without  serious  loss  or  damage  to  the 
company  in  charge  of  the  work. 

J.  S.  Casement, 
I.  K.  Pierson, 
J.  B.  Burrows, 
J.  R.  Irvin, 
S.  Chapman, 

Committee. 
Approved : 

C.  O.  Child, 

Pretident  of  the  Board. 
Attest: 

E.  G.  Wktherbee,  Secretary. 


*  Not  printed. 
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IMPROVEMENT  OP  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  RIVERS  AND 
HARBORS  IN  WESTERN  NEW  YORK. 


REPORT  OF  MA  J.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Erie  Harbor,  Pennsylvania.  |     6.  Niagara  River  from  Ton  aw  and  a  to 

2.  Presque  Isle  Peninsula,  Erie  Harbor,   :  Port  Day,  New  York. 

Pennsylvania.  |  7.  Wilson  Harbor,  New  York. 

3.  Dunkirk  Harbor,  New  York.  !  8.  Olcott  Harbor,  New  York. 

4.  Buffalo  Harbor,  New*  York.  i  9.  Oak  Orchard  Harbor,  New  York. 

5.  Tonawanda     Harbor    and     Niagara 

River,  New  York.  i 

EXAMINATION. 

10.  Dunkirk  Harbor,  New  York. 

HARBOR  LINES. 

11.  Outer  Harbor,  Buffalo,  N  Y.  i  12.  Niagara  River  in  the  vicinity  of  Ferry 

street,  Buffalo,  N  Y. 


United  States  Engineer  Office, 

Buffalo,  N.  Y.,  July  3, 1895. 
General:  There  are  inclosed  herewith  the  annual  reports  of  the 
various  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30, 1895.    '•    *    •• 
Very  respectfully,  your  obedient  servant, 

E.  II.  Ruffner, 

Major  of  Engineers. 
Brig,  Gen.  Wm.  P.  Oraighill, 

Chief  of  Engineers,  17.  S.  A. 


N  N  i. 
IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 

Object. — The  object  of  this  improvement  is  twofold : 

1.  To  protect  the  harbor  from  severe  winds  from  the  east  and  north- 
east. 

2.  To  obtain  and  maintain  a  channel  between  deep  water  in  the  harbor 
and  the  open  lake,  16  feet  deep  at  low  water  and  of  navigable  width. 

3135 
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Project — The  project,  as  originally  prepared  in  1823  and  approved  in 
1824  (at  which  time  the  entrance  to  the  bay  was  narrow  and  tortuous 
and  only  6  feet  in  depth),  provided  for  closing  all  of  the  eastern  end  of 
the  harbor  by  means  ol  a  breakwater,  in  which  should  be  left  an  open- 
ing 200  feet  wide,  and  for  extending  to  deep  water  in  the  lake  two 
parallel  piers,  one  on  each  side  of  the  opening.  This  project  is  sub- 
stantially in  force  at  the  present  time,  excepting  that  the  piers  are  350 
feet  apart. 

Present  works. — The  present  works  consist  of  (1)  a  breakwater  lying 
north  and  south  from  the  main  shore  to  the  south  side  of  the  entrance 
to  the  harbor;  (2)  a  pier  on  the  south  side  of  the  entrance  channel, 
nearly  east  and  west  in  position;  (3)  a  pier  on  the  north  side  of  the 
channel,  parallel  with  and  350  feet  distant  from  the  pier  before  men- 
tioned, and  (4)  a  catch  sand  jetty,  built  in  1883,  about  3,000  feet  north 
of  the  north  pier,  for  the  purpose  of  arresting  the  movement  of  sand 
into  the  channel. 

The  construction  of  this  jetty  is  such  that  it  does  not  serve  the  pur- 
pose for  which  it  was  built,  and  it  has  received  no  repairs  since  its 
construction.  These  works  are  known  as  (1)  the  south  breakwater,  (2) 
the  south  pier,  (3)  the  north  pier,  and  (4)  the  catch-sand  jetty. 

The  piers  and  breakwater  consist  of  timber  crib  work,  tilled  with 
stone  and  covered  with  pine  plank  deck. 

The  catch-sand  jetty  consists  of  a  single  row  of  piles  driven  close 
together  and  bound  together  with  oak  walings. 

OPERATIONS  DURINtf  THE  FISCAL   YEAR. 

Repairs  to  piers  and  breakwater. — On  the  north  pier  decayed  deck 
plank  were  renewed  where  necessary,  loose  spikes  driven  down,  and 
two  snub  posts  straightened  and  refastened.  These  repairs  were  made 
August  23-29, 1894.    The  cost  of  repairs  was  as  follows: 

Plank  ami  spikes $29.48 

Labor 33.00 

Total 62.48 

Surveys. — No  surveys  were  made  during  the  year.  Examinations  of 
the  channels  were  frequently  made  and  the  water  gauge  tested  and 
maintained  in  good  order. 

Surveillance  of  the  peninsula. — The  watchman  was  on  duty  during  the 
entire  year.  He  enforced  the  rules  in  regard  to  the  building  of  fires 
and  cutting  of  trees  or  any  growth  on  the  peninsula,  so  far  as  possible 
over  so  large  an  area  (about  4  square  miles).  No  depredations  were 
committed. 

Fires  occurred  as  follows :  August  11, 1894,  a  fire  was  started  in  some 
unknown  manner  in  the  marsh  at  the  west  end  of  the  peninsula.  The 
watchman  and  two  laborers  worked  all  night  putting  out  the  fire,  and 
the  life  saving  crew  rendered  efficient  assistance  for  about  two  hours. 
The  fire  was  confined  to  grass  in  the  marsh. 

August  13, 1894,  a  fire  occurred  on  the  outer  ridge,  east  of  the  Presquo 
Isle  Light.  The  watchman,  light  keepers,  and  life-saving  crew  worked 
all  day  putting  out  the  fire,  which  was  confined  to  the  grass  along  the 
ridge  for  a  distance  of  one-half  mile  and  checked  before  any  damage 
was  done  to  large  growth. 

In  addition  to  his  duties  on  the  peninsula,  the  watchman  maintained 
a  careful  watch  over  the  dumping  of  dredgings  and  required  all  dump- 
ing to  be  done  in  the  lake,  1  mile  out;  cared  for  the  public  property  iu 
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storage;  supervised  repairing  and  cared  for  the  steam  launch,  and  acted 
as  engineer  of  the  launch  duriug  the  season  of  navigation. 

Dredging  in  channels. — At  the  beginning  of  the  fiscal  year  arrange- 
ments Lad  been  made  for  removing  a  shoal  in  the  north  half  of  the 
outer  cbannel,  beginning  about  100  feet  east  of  the  end  of  the  north 
pier.  The  dredge  engaged  for  the  work  did  not  become  available  until 
September  12, 1894.  Dredging  was  then  begun,  and  completed  on  Octo- 
ber 20, 1894.  An  area  225  feet  long  and  300  feet  wide,  on  which  there 
was  a  least  depth  of  14£  feet  at  mean  lake  level,  was  dredged  to  a  depth 
of  18  feet  at  low  water— 19 \  feet  at  mean  lake.  On  the  completion  of 
tbe  dredging  the  entire  channel  was  again  clear,  being  not  less  than  17 
feet  deep  at  low  water. 

Total  amount  of  material  (sand)  dredged cubic  yards . .  6, 235 

Total  cost  of  dredging $1,455.30 

Cost  per  cubic  yard,  scow  measure cents. .  23. 3 

Repairing  steam  launch. — The  steam  launch  was  thoroughly  over- 
hauled and  repaired  in  June,  1895. 

CONDITION  OF  THE  WORKS. 

South  breakwater. — This  structure  is  old  and  much  decayed.  Its  total 
leogth  is  2,024  feet;  height  above  mean  lake  level,  1£  feet;  width,  6  to 
12  feet.  At  the  close  of  the  year  the  structure  was  intact,  but  required 
miuor  repairs  after  every  severe  storm. 

South  pier. — Length  of  this  pier  is  1,220  feet.  The  pier  is  in  a  fair 
condition,  but  the  timbers  of  the  superstructure  are  becoming  soft  and 
show  decay.  Along  the  portion  of  the  pier  not  decked  over,  650  feet 
in  length,  some  of  the  stone  filling  has  been  washed  out.  This  portion 
of  the  pier  will  soon  require  new  superstructure  for  a  length  of  650  feet 
and  a  height  of  3  feet,  refilling  with  stone,  and  the  addition  of  a  deck 
to  protect  the  stone  filling. 

North  pier.— This  pier  is  2,737  feet  long.  The  westerly  993  feet  is  old 
but  intact,  the  timberwork  being  too  old  and  too  soft  to  admit  of  more 
than  patchwork  to  the  deck.  With  the  exception  of  30  feet  at  tbe  west 
end  of  the  pier,  over  which  new  superstructure  was  placed  by  the  Light- 
House  Department  in  December,  1893,  to  secure  Erie  Eange  Beacon 
No.  1,  new  superstructure  will  be  needed  over  this  older  portion  of  the 
pier,  963  feet  long,  in  the  near  future.  The  remainder  of  the  pier  is  in 
good  condition  and  needs  no  repairs  at  present. 

Catch-sand  jetty. — About  450  feet  of  the  jetty  remain.  It  has  been 
abandoned  and  is  not  considered  worth  repairing. 

The  channel. — Shoaling  is  gradually  taking  place  about  the  harbor 
entrance.  The  total  length  of  the  channel  from  the  18-foot  contour  in 
the  lake  at  low  water  to  the  same  contour  in  the  harbor  is  now  about 
7,150  feet,  made  up  as  follows: 

From  18-foot  contour  in  the  lake  to  the  east  or  onter  end  of  the  north  pier, 

outer  channel feet. .  1, 000 

Between  piers do...  2,750 

From  west  or  inner  end  of  piers  to  18-foot  contonr  in  harbor,  inner  chan- 
nel  feet..  3,400 

The  width  of  the  channel  when  completely  clear  is  300  feet.  A  length 
of  channel  of  2,000  feet,  lying  between  the  piers,  is  kept  thoroughly, 
scoured  out  by  the  strong  currents  which  run  in  and  out  and  thus  main- 
tain it  in  good  condition  at  all  times.  The  outer  and  inner  channels 
require  repeated  dredging  in  order  to  maintain  them  at  the  required 
depth.  At  the  close  of  the  year  the  entire  channel  was  in  good  condi- 
eng  95 197 


Digitized  by  VjOOQlC 


3138      REPOKT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

tion,  the  depth  of  water  being  18  to  20  feet  at  mean  lake  level,  or  not 
less  than  16£  feet  at  low  water,  for  a  channel  width  of  not  less  than  275 
feet. 

PROPOSED   OPERATIONS. 

Repairs  to  piers  and  breakwater. — Minor  repairs  to  all  structures  will 
be  made  as  damage  occurs  from  time  to  time. 

No  repairs  are  advisable  on  the  north  and  south  piers  at  present. 
The  old  portions  of  both  structures  have  been  patched,  and  further 
patching  is  not  advisable.  The  entire  renewal  of  the  superstructure, 
preferably  with  concrete,  of  the  westerly  9G3  feet  of  the  north  pier  and 
of  650  feet  of  the  south  pier  will  bo  necessary  in  the  near  future.  The 
cost  of  rebuilding  the  superstructure  is  estimated  as  follows: 

For  the  north  pier,  963  feet $20,000 

For  the  south  pier,  650  feet 13,000 

As  above  stated,  it  would  be  preferable  to  construct  the  new  super- 
structures of  concrete  for  the  following  reasons :  A  permanent  structure 
would  thus  be  secured;  a  structure  of  small  cross  section  could  be  used, 
as  the  piers  are  exposed  to  ouly  moderate  wave  force;  and  conditions 
are  favorable  to  making  the  concrete  at" a  moderate  cost,  owing  to  the 
fact  that  an  unlimited  quantity  of  good  sand  and  shingle  is  at  hand  on 
the  bar  lying  against  the  north  pier.  In  order  to  determine  the  kind 
and  quality  of  cement,  in  mixture  with  the  sand  and  shingle  on  the 
bar,  best  adapted  for  the  pier  superstructures,  it  is  proposed  to  com- 
bine experiment  witli  utility  by  constructing  a  section  of  concrete  wall 
on  the  neck  of  the  peninsula,  at  the  west  end  of  the  harbor,  wherein 
different  mixtures  of  Portland  and  natural  cements  and  the  sand  and 
shingle,  as  found  in  situ,  would  be  used. 

In  this  way  not  only  could  the  best  mixture  be  determined  which 
could  advantageously  be  employed  upon  all  of  the  harbor  works  at 
Erie,  but  the  security  of  the  neck  of  the  peninsula  would  be  enhanced 
at  the  same  time. 

The  liability  of  a  breach  through  the  neck  occurs  during  severe 
storms,  when  the  "wash"  of  the  seas  on  the  weather  beach  reaches  to 
the  crest  of  the  neck  and,  "  spilling  over,"  the  water  runs  down  the 
other  slope  to  the  bay  or  harbor,  producing  gullies  across  the  neck 
which,  in  a  very  severe  storm,  would  become  large  enough  to  carry  a 
large  quantity  of  water.  The  resultant  scour  would  soon  form  a  breach 
through  the  neck. 

No  doubt  the  most  effective  preventive  to  this  danger  would  be  the 
construction  of  a  wall  along  the  crest  of  the  neck. 

It  will  readily  be  seen  that  much  valuable  information  will  be  derived 
from  the  work  proposed,  both  in  the  matter  of  protecting  the  harbor  of 
Erie  and  in  the  matter  of  determining  the  best  and  cheapest  concrete 
mixture  adapted  not  only  to  the  local  works,  but  to  those  at  other  lake 
harbors. 

It  is  proposed  to  construct  a  section  of  wall  about  500  feet  in  length, 
12  feet  wide,  and  8  feet  high  along  the  crest  of  the  neck  at  a  point 
where  seas  have  washed  across  the  neck  during  storms.  This  crest  is 
4  to  5  feet  above  mean  lake  level. 

The  wall  would  be  founded  upon  the  natural  sand  and  shingle,  in  a 
trench  dug  to  about  mean  lake  level  and  3  to  4  feet  below  the  crest 
level.  The  wall  would  project  4  to  5  feet  above  the  crest.  All  of  the 
sand  and  shingle  removed  from  the  trench  would  be  utilized  in  the 
manufacture  of  the  concrete  and  the  required  additional  amount  of 
material  "  borrowed w  from  the  neck  formation  near  the  wall. 
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It  is  estimated  that  the  material  at  hand  is  composed  of  1  part  beach 
stones  and  pebbles  to  2  and  3  parts  of  clean  lake  sand.  This  material 
would  be  used  in  mixture  with  cements,  both  Portland  and  natural,  in 
various  proportions  in  constructing  the  wall,  and  it  is  believed  that  a 
concrete  composed  of  1  part  cement  to  6  to  8  parts  of  the  neck  forma- 
tion will  prove  of  good  weathering  quality. 

The  cost  of  the  work,  involving  the  use  of  various  brands  of  cement, 
is  estimated  at  $4  per  cubic  yard  in  place.  For  a  length  of  wall  500 
feet  long  and  12  feet  by  8  feet  in  section,  1,800  cubic  yards,  the  estimated 
cost  is  $7,200. 

Dredging. — Sand  bars  are  liable  to  form  suddenly  across  the  harbor 
entrance  during  northeast  storms.  When  necessary,  dredging  to  clear 
the  channel  should  be  promptly  done  and  should  include  a  general 
clearing  out  of  the  entire  channel  throughout  its  entire  length  to  a 
depth  of  18  feet  at  low  water.  All  of  this  dredging  could  be  most 
advantageously  done  under  one  contract. 

REMARKS. 

The  bar  formation  above  the  north  pier  continues  to  grow  and 
encroach  upon  the  pier  and  channel.  While  this  encroachment  has 
not  been  so  rapid  during  the  past  year  as  in  previous  years,  it  never- 
theless continues  to  such  an  extent  that  further  extensions  of  the  north 
pier,  from  time  to  time,  seem  inevitable. 

The  advance  of  the  shore  line  outward  toward  the  end  of  the  pier 
was  2&0  feet  during  the  past  three  years. 

A  comparison  of  the  surveys  of  1891  and  1893  shows  but  little  change 
in  the  bar  shore  lines,  excepting  the  advance  lakeward  immediately 
above  the  pier,  as  stated  above,  and  the  recession  due  to  erosion  at  the 
point,  at  the  old  catch-sand  jetty.  This  recession  is  shown  by  the  sur- 
veys to  have  been  about  160  feet  in  two  years.  No  change  of  note  in 
the  off-shore  depths  has  takeu  place. 

As  yet  the  only  evidence  of  another  bar  formation,  off  shore  from  the 
present  shore  line,  is  the  slight  advance  lakeward  of  the  contour  of  the 
6-foot  depth  and  the  formation  of  shoals  between  this  contour  and  the 
shore  line.  This  formation  will,  no  doubt,  continue  more  or  less  rapidly 
from  year  to  year.  The  source  of  supply  of  material  added  to  the  bar 
continues  to  be  the  extreme  easterly  point  of  the  peninsula.  As  the 
shore  line  of  the  bar  advances  lakeward,  however,  and  the  recession  of 
the  point  in  an  opposite  direction  tends  to  form  a  straight  shore  line 
from  point  to  pier,  the  erosion  at  the  point  gradually  decreases  and 
probably  in  time  will  cease. 

The  situation  at  present,  however,  reaffirms  the  opinion  advanced  in 
the  last  annual  report  that  provision  should  be  made  for  a  further 
extension  of  the  north  pier.  An  extension  of  300  feet  would  furnish 
protection  to  the  channel  entrance  for  several  years.  Since  the  bar 
formation  began  to  threaten  the  channel,  in  1875,  the  pier  has  been 
extended  three  times,  viz :  In  1880, 242  linear  feet:  in  1891, 452.15  linear 
feet,  and  in  1893, 301.4  linear  feet.  The  pier  work  in  all  of  the  exten- 
sions is  24  feet  wide  and  24  feet  high,  the  superstructure  being  8  feet 
high  above  water. 

The  outer  end  of  the  pier  has  now  reached  a  point  where  exposure 
to  greater  wave  force  demands  greater  stability  than  that  afforded  by 
the  section  heretofore  used.  The  width  of  the  pier  structure  should 
be  increased  to  30  feet.  The  cost  of  an  extension  of  300  feet,  30  feet 
wide,  at  $100  per  linear  foot,  would  be  $30,000. 
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The  existing  project  provides  for  the  further  extension  of  the  south 
pier.  To  complete  the  project  would  require  an  extension  of  1,000  feet, 
at  a  cost  of  $65,000.  This  extension  is  not  considered  advisable  or 
necessary  under  existing  conditions.  Proposed  operations  may  be  con- 
fined, therefore,  to  repairs  to  piers  and  breakwater,  dredging  in  chan- 
nels, and  the  construction  of  further  pier  extension. 

The  amounts  needed  for  repairs  and  dredging  can  not  be  definitely 
stated,  as  damages  by  storms  are  liable  to  occur  at  any  time.  Provision 
should,  however,  be  made  for  emergencies.  I  would  therefore  estimate 
the  expenditures  as  follows: 

Pier  extension $30, 000 

Rebuilding  superstructures 33, 000 

Repairs  to  piers  and  breakwater 5, 000 

Dredging  in  channels 15, 000 

Protection  wall  on  peninsula 7, 200 

Total 90,200 

Statement  of  appropriations  and  allotments  made  for  improving  harbor  at  Erie,  Pa.,  from 

1828  to  the  present  time. 

May  26, 1824 $20,000.00  l  March  3, 1875 $80,000.00 

March  25, 1826 7,000.00     August  14, 1876 40,000.00 

March2,1827 2,000.00  |  June  18, 1878 25,000.00 

May  19,1828 6,223.18  \  March  3, 1879 25,000.00 

March3,1829 7,390.25  \  Junel4,1880 25,000.00 


March  2, 1831 1, 700. 00 

Julv3,l832 4,500.00 

March  2, 1833 6,000.00 

June  28, 1834 *  23, 045. 00 

March  3, 1835 5,000.00 

July  2, 1836 M5.122.80 

March  3, 1837 15,000.00 

July  7. 1838 30,000.00 

June  11, 1844 40, 000. 00 


March  3, 1881 20,000.00 

August  2, 1882 20,000.00 

July  5, 1884 50,000.00 

August  5,1886 37,500.00 

August  11, 1888 23,000.00 

September  19, 1890 40, 000. 00 

July  13, 1892 40,000.00 

1823,  allotment 150,000,00 

1864,  allotmen  t 15, 000. 00 


August  30, 1852 30,000.00     1868,  allotment 40,000.00 

Junc23,1866 36,961.00  .  1869,  allotment 22,275.00 

March2,1867 25,000.00  \  1871,  allotment 10,000.00 

June  11, 1870 20,000.00     August  17, 1894 10,000.00 

March3,1871 29,000.00  ■  

June  10,1872 15,000.00                Total 881,867.23 

June  23, 1874 20,000.00  ■ 

Money  statement. 

July  1, 1894,  balance  unexpended  (includes  $20, 000  reserved  for  Presque 

Isle) $45,364.85 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 


55,364.85 
June  30, 1895,  amount  expended  during  fiscal  year 3, 675. 04 


July  1, 1895,  balance  unexpended 51, 689. 81 

July  1, 1895,  outstanding  liabilities 80. 00 


July  1, 1895,  balance  available 51, 609. 81 

*Two  appropriations. 
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COMMERCIAL  STATISTICS  OF  ERIE  HARBOR,   PA. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1894. 


Arrivals  from— 


Vessels. 


i      Home  ports. 


Steamers 

Sailing  vessels  and  barges. 


Total. 


No. 
1,056 
180 


1,236 


Tons. 
1, 407, 595 
104.068 


1,511,663 


Foreign  ports. 


No. 
54 
50 


104 


Tout. 
16,185 
5,653 


21,8 


Departures  to- 
Home  ports. 


No. 
1,070 
183 


1,253 


Tons. 
1,417.849 
107. 305 


1, 525, 154 


Foreign  ports. 


No. 

48  ! 

46 : 


Tons. 
8.181 
2,  699 


94 


10,880 


Greatest  draft  of  vessels,  17  feet. 

Increase  of  tonnage,  1894  over  1893,  1,367,913. 

Amount  of  revenue  collected  fiscal  year  ending  June  30,  1894,  $7,463.74. 

Value  of  foreign  imports,  $19,603.83. 

Value  of  foreign  exports,  $20,412,40. 

Value  of  Canadian  wheat  entered  through  the  port  of  Erie  for  export,  $164,706.40. 

Enrolled  tonnage,  port  of  Erie,  1894,  36,598  tons. 

Imports  and  exports  by  lake,  year  ending  December  31,  1894. 

IMPORTS. 

[Tons  of  2,000  pounds.] 


Articles. 

1890. 

1891. 

21,611 
1,923 

58,720 
2,905 

17,440 
206, 152 

14, 690 

1892. 

37,491 

1,900 

147,  256 

1893. 

1894. 

42, 857 

2.644 

200, 721 

80 

6,888 

45.354 

1,500 

68,374 
1,825 

210, 770 
5, 743 
6,232 

101,  051 
6,877 

86,120 

9,640 

74, 252 

80 

Barley 

Corn 

Oats 

Rye 

10.  915 

237,630 

7,866 

2,656 

Wheat 

67,665 

flaxseed 

2,055 
516 

Malt 

Floor ! 

i43, 428 
20,379 

97, 198 

14,249 

352 

200, 190 

21, 567 

343 

20 

863 

170,438 

12,843 

135 

219, 289 

Lumber 

14,463 

Laths 

93 

Shingles 

St  ave  bolts 

110 
2,488 

1,500 

Poles 

111 

Ties 

909 

Iron  ore. 

554,403 
11,507 
3,523 

441,669 
5,175 

720,504 

4,432 

704 

549,  205 

644,209 

Pig  iron 

741 

Conner 

2,410 
5,544 
12, 991 

14,595 

uT.::. :::.::: 

11,535 

Limestone 

24,414 

""""9,295" 

5 

4,700 

500 

14, 343 

4,668 

15,169 

3 

5, 626 

Stone 

Plaster 

Produce 

1,784 
12 

21,  294 

14,  614 

Ice 

Phosphate 

1 

1 

Total  

1, 033, 796 

917, 757 

1,  399, 103 

1,180,732 

1, 163,  543 

EXPORTS. 
[Tons  of  2,000  pounds.] 


Anthracite  coal 

Bituminous  coal .  - 

332,666 

234, 266 

4,017 

127,074 

1 

1,836 

400 

470, 716 
176, 704 

428, 735 

133,675 

400 

110, 592 

838,973            474,887 
78,387            265,037 

Pig  and  manufactured  iron 

Merchandise 

Tar  and  oil 

109, 030 
2 

45, 918  '           89, 187 
| 

Stone 

550 

1 

Timber 

1 

Total 

700,260 

756,452         ma  am 

513,278            829,111 

I 
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Eric  Harbor,  Pennsylvania,  imports,  1894. 

[l  inch —300,000  tons.] 


/RON  ORE.  GRA/M      FLOUR.  MOSE.M/SC. 

FfyorU,  1894. 


ANTHRAC/TE  COAL.  B/T.COAL.  MDSE. 


N  N  2. 


PRESERVATION  AND  PROTECTION  OF  PRESQUE  ISLE  PENINSULA,  ERIE 
HARBOR,  PENNSYLVANIA. 

This  peninsula  forms  the  harbor  of  Erie,  which  is  a  landlocked  bay 
about  5  miles  long,  having  a  maximum  width  of  1£  miles.  The  penin- 
sula is  a  low,  sand  formation  about  6  miles  long,  varying  in  width  from 
300  feet  at  the  "  neck,"  which  is  nearly  2  miles  long  and  joins  the  body 
of  the  peninsula  to  the  mainland  at  its  western  end,  to  1£  miles  at  its 
widest  part.  The  preservation  of  the  peninsula  is  of  vital  importance 
to  Erie  Harbor,  and  it  is  for  the  purpose  of  preserving  the  harbor  that 
the  protection  of  the  weak  parts  of  the  peninsula  formation  has  been 
deemed  necessary.  The  wealc  portion  is  the  long,  narrow  neck  at  the 
western  end.  The  object  for  which  all  the  works  of  protection  have  been 
constructed  is  the  prevention  of  a  breach  through  this  narrow  neck. 
The  danger  exists  during  severe  storms  from  the  westward. 

At  the  present  time  no  works  exist  excepting  a  few  dilapidated  pile 
jetties  no  longer  of  service,  and  the  jnain  line  of  piles,  mattresses,  and 
stone  ballast  on  mattresses  of  the  shore  protection  partially  constructed 
in  1889. 

There  were  no  severe  storms  during  the  fiscal  year  1895,  and,  as  the 
stage  of  water  was  exceptionally  low  throughout  the  year,  no  damage 
was  done. 

The  accumulation  of  sand  at  the  south  or  inshore  end  of  the  protec- 
tion work  continues  to  increase,  but  no  accretion  is  noticeable  along 
other  parts  of  the  work. 

Along  the  lake  front,  extending  a  mile  or  more  west  from  the  flash- 
light house,  the  gradual  wearing  away  of  the  bank  continues,  but  as 
the  peninsula  is  here  one-half  mile  or  more  wide,  the  safety  of  the  har- 
bor is  not  threatened  at  this  point.  There  was  no  work  done  on  any  of 
the  protection  works  during  the  year.  A  report  of  the  Board  of  Engi- 
neers on  the  construction  of  shore  protection  for  the  peninsula  at  Erie 
Harbor,  Pennsylvania,  was  published  in  Annual  lteport  of  the  Chief 
of  Engineers  for  1890,  page  2800.  In  accordance  with  the  recommen- 
dation of  the  Board  and  the  approval  of  the  Chief  of  Engineers,  $20,000 
of  the  funds  available  for  the  improvement  of  Erie  Harbor  are  reserved 
to  close  any  breach  which  may  occur  in  the  neck  of  the  peninsula. 

At  least  a  part  of  this  fund  could  be  profitably  expended  in  the  con- 
struction of  a  protection  wall,  as  proposed  in  the  foregoing  report  for 
Erie  Harbor. 


COMMERCIAL  STATISTICS. 

Tho  commercial  statistics  are  the  same  as  those  submitted  for  Erie  Harbor. 
Appropriations  made  for  the  preservation  and  protection  of  i'resquo  Isle  PuniusiU*, 
Erie  Harbor,  Pennsylvania,  August  11,  1 838,  $G0,(m 
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NN  3. 
IMPROVEMENT  OF  DUNKIRK  HARBOR,  NEW  YORK. 

Otyect.— Tbe  object  of  this  improvement  is  to  form  an  artificial  har- 
bor in  tbe  indentation  of  the  shore  line  of  Lake  Erie  in  front  of  the  city 
of  Dunkirk,  N.  Y. 

-  Project. — Tbe  original  project  was  adopted  in  1827,  and  with  its  sub- 
sequent modifications  provided  for  the  construction  of  a  pier  running 
out  from  the  west  shore  of  the  indentation  and  a  detached  breakwater 
parallel  with  the  pier  and  about  2,000  feet  distant  from  the  city  front. 
An  opening  between  the  two  structures  provided  a  harbor  entrance 
through  which  a  channel  leading  to  the  docks  was  to  be  deepened  to  13 
feet.  By  1832  the  sum  of  $28,439.84  had  been  expended  on  the  original 
plan,  and  a  breakwater  was  then  2,564  feet  long,  and  the  pier  1,400  feet 
long.  Subsequently  various  improvements  and  repairs  were  made.  In 
1848  the  breakwater  was  demolished. 

In  1870  the  question  of  the  improvement  of  this  harbor  was  referred 
to  a  Board  of  Engineers.  The  Board  recommended  a  plan  which  pro- 
vided for  a  detached  breakwater  2,860  feet  long,  one  part  of  which, 
2,300  feet  long,  was  to  be  nearly  parallel  with  the  shore,  the  other  part 
to  be  nearly  parallel  with  the  axis  of  the  channel  entrance,  560  feet 
long  and  terminating  at  the  position  of  the  dumb  beacon. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet 
deep.    This  project  is  in  force  at  the  present  time. 

Present  works. — The  present  works  consist  of  an  unfinished  detached 
breakwater  1,991  feet  in  length,  a  part  of  the  2,300-foot  section  provided 
by  the  project,  a  pier  1,410  feet  long,  exclusive  of  light-house  crib,  and  a 
channel  100  feet  wide  and  13  feet  deep.  The  breakwater  and  pier  con- 
sist of  timberwork,  the  cribs  being  filled  with  stone  and  decked  over. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Minor  repairs  were  made  to  the  deck  and  walings  on  the  west  pier  in 
July,  1894.    The  total  cost  of  these  repairs  was  $57.43. 

No  dredging  was  done  during  the  year. 

Under  contract  with  J.  B.  Donnelly,  Buffalo,  K  Y.,  dated  December 
19, 1894,  an  extension  of  the  breakwater  400  feet  easterly  was  begun 
on  February  4,  1895,  and  fully  completed  on  April  11, 1895.  An  unusu- 
ally fine  condition  of  ice  enabled  the  contractor  to  build  the  cribs  for 
this  work,  two  of  them  being  150  feet  in  length  and  one  100  feet  in 
length,  in  place,  and  to  transport  all  of  the  material  entering  into  the 
structure  over  ice  up  to  within  three  days'  work  of  completion  of  the 
contract. 

The  total  cost  of  the  extension,  400  feet  in  length,  was $17,851.49 

Coet  per  linear  foot  of  completed  structure 14.63 

In  accordance  with  an  act  of  Congress  dated  March  2,  1803,  a  survey 
of  the  harbor  was  made  in  March-April,  1895.  Included  in  this  survey 
was  the  careful  determination  of  the  depth  to  rock  over  the  entire  area 
of  the  harbor  and  its  entrance. 

At  the  close  of  the  fiscal  year  a  map  of  the  harbor  was  in  prepara- 
tion and  will  be  completed  early  in  the  coming  year. 
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CONDITION  OF  THE  WORKS. 

Breakwater. — The  breakwater  is  in  fair  condition.  The  structure  is 
intact  throughout,  and  the  tiinberwork  sound  enough  to  endure  for  some 
years  with  the  exception  of  the  slope,  which  is  much  decayed  in  many 
places  and  will  require  repairs  annually. 

West  pier. —The  westerly  420  feet  are  buried  in  the  sand  and  need  no 
longer  to  be  kept  in  repair.  The  next  following  434  linear  feet  of  pier 
is  much  decayed,  but  will  probably  endure  for  a  time,  being  in  shoal 
water.  The  next  following  110  feet  is  new.  The  next  following  180 
feet  is  intact,  but  much  decayed,  and  will  require  renewal  in  the  near 
future.  The  remainder  of  the  pier,  266  feet,  is  nearly  new  and  in  good 
condition. 

The  channel. — The  channel  to  be  maintained  is  about  2,800  feet  long, 
170  feet  wide,  and  13  feet  deep,  extending  from  the  14-foot  curve  in  the 
lake  to  the  city  docks. 

In  June,  1894,  the  entire  channel  way  was  dredged  to  the  required 
depth  of  13  feet  at  mean  lake  level  for*  a  width  of  channel  of  120  feet, 
and  a  basin  100  feet  wide  dredged  along  the  entire  city  dock  front  800 
feet  in  length. 

The  channel  was  entirely  clear  for  the  widtli  noted,  120  feet,  except- 
ing that  at  Buoy  No.  4,  in  the  inner  channel,  about  20  feet  inside  of  the 
westerly  channel  line,  there  is  an  outcrop  of  rock  about  12  feet  in  length, 
over  which  the  depth  of  water  is  12£  feet  at  mean  lake  level.  The 
bottom  of  the  harbor  is  mud  overlying  bed  rock.  The  mud  flows  readily 
and  soon  fills  the  channel  way,  reducing  the  depth  of  water  to  10  to  11 
feet. 

PROPOSED   OPERATIONS. 

Brealcicater. — If  not  damaged  by  storms  only  minor  annual  repairs 
will  be  needed  on  the  breakwater  for  the  next  two  years. 

Pier. — The  section  of  old  superstructure  on  the  pier,  lying  between 
the  new  work  constructed  in  1889, 1891,  and  1893, 180  linear  feet,  should 
be  rebuilt.  With  this  section  rebuilt  the  more  important  half  of  the 
pier  would  be  virtually  new  work.  The  reconstruction  of  the  less 
important  or  inshore  half  can  be  postponed  for  a  time,  but  repairs  will 
be  needed  annually. 

The  channel. — The  channel  is  13  feet  deep  at  mean  lake  level  and  120 
feet  wide  from  the  lake  to  the  city  docks,  aud  there  is  a  basin  100  feet 
wide  and  13  feet  deep  along  the  entire  dock  front  of  800  feet.  Although 
the  channel  is  not  stable,  it  should  remain  adequate  for  the  commerce 
of  the  port  without  redredgiug  for  at  least  one  year.  An  increase  in  the 
width  of  the  channel  from  120  feet  to  170  feet  (50  feet)  is  still  required 
to  complete  it,  as  provided  by  existing  project. 

The  cost  of  the  needed  repairs  in  existing  structures  is  estimated  as 
follows: 

Repairs  to  breakwater  and  pier $2, 500 

Rebuilding  180  linear  feet  of  pier  superstructure 7, 200 

Total 9,700 

The  work  to  be  done  to  complete  the  existing  project  is  estimated  as 
follows: 

Completing  channel : 

Dredging  7,000  cubic  yards  of  sand,  at  40  cents $2, 800 

Blasting  and  dredging  4,000  cubic  yards  of  rock,  at  $2 8, 000 

Construction  of  breakwater  arm,  560  linear  feet,  at  $70 39, 20O 

Day  beacon 5, 000 

Construction  of  310  linear  feet  of  breakwater,  at  $70 21, 700 

Total 76,700 
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Statement  of  appropriations  and  allotments  made  for  improving  harbor  at  Thtnkirk,  N.  F., 
from  March  2, 1827,  to  the  present  time. 

March27,1827 $3,000.00 

May  19,18:28 6,000.00 

March  3, 1829 9,812.75 

April  23,1830 1,342.75 

March  2, 1831 *7, 102.50 

.Tuly3>1832 10,200.00 

June  28, 1834...... 4,000.00 

March3,1835 tl0,988.43 

July2,1836 11,000.00 

March3,1837 15,000.00 

Jnly7,1838 10,000.00 

Juue  11, 1844 5,000.00 

August  30, 1852 30,000.00 

March2,1867 100,000.00 

July  11,1870 25,000.00 

March  3, 1871 25,000.00 


June  10,  1872 $25,000.00 

March  3, 1873 48,132.95 

June23,  1874 35,000.00 

March  3, 1875 35,000.00 

August  14, 1876 18,000.00 

June  14, 1880 10,000.00 

July5,1884 10,000.00 

August  5, 1886 20,000.00 

August  11, 1888 15,000.00 

September  19, 1890 20, 000. 00 

July  13,1892 20,000.00 

August  17, 1894 20,000.00 

1869 t2,000.00 

1879 t2,000.00 


Total 554,079.2 


Money  statement. 

July  1, 1894,  balance  unexpended $4,621.41 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

24, 621. 41 

June  30, 1895,  amount  expended  during  fiscal  year 21, 818. 85 

Jnlyl,  1895,  balance  unexpended 2,802.56 

July  1, 1895,  outstanding  liabilities 15. 00 

July  1, 1895,  balance  available 2, 787. 56 

(Amount  (estimated)  required  for  completion  of  existing  project 76, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1 897  76, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  extension  of  breakwater  at  Dunkirk  Harbor,  New  York,  received 
by  Mai.  E.  B,  Ruffner,  Corps  of  Engineers,  at  Buffalo,  N.  Y.,  and  opened  at  :2  p.  m. 
*  December  10, 1894,  in  response  to  advertisement  dated  November  10,  1894. 

[Amount  available,  $21,475.] 


(1)  J.  B.  Donnelly, 
Buffalo,  N.Y. 


Price  per 
unit. 


(2)  Powell  &  Mitchell, 
Marquette,  Mich. 


Amount. 


Price  per 
unit. 


Amount. 


Hemlock  timber 

White-pine  timber 

DriftbolU 

Screw  bolts,  complete 

Boat  spikes 

Button  head  driftbolU,  complete  . 
Filling  stone 


Total. 


$18.00 
28.00 
.02 
.03 
.04 
.04 
1.20 


$2,850.84  I 

6, 043. 30 

761.40  I 

134.28  | 

70.40  I 

43.00  I 

3, 840.  00  I 


$17. 20 
25.00 
.02 
.02* 
.02* 
.02 
1.70 


$2,732.74 
5. 395. 80 
761. 46 
111.90 
44.00 
21.50 
5,440.00 


13,752.28    i      14,507.40 


Bid  No.  1  is  recommended  for  acceptance. 


•  Two  appropriations. 


t  Allotments. 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1894. 


Steamers. ... 
Sail 

Vessels. 

Arrivals  from— 
Home  ports.   Foreign  ports 

:         1           !         ' 

:   Xo.  !   Tons.       Xo.  \  Ton*. 

1      25  !     4.001           3  !     1.036 

j      io  I    4,465  ! 

De  parti 
Homo  ports. 

Xo.      Tons. 
26    #4,106 
10      4, 465 

m*s  to - 
Foreign  ports. 

Xo.      Tons. 
2            680 

Total . 

35  |*  8,466  !        3       1,036 

36      8  571 

2 

090 

:                1                    :                ' 

Decrease  in  tonnage  from  1893,  395  tons. 

Amount  of  revenue  collected,  fiscal  vear  ending  Juno  30, 1894,  $277.14. 

Value  of  imports,  $2,608.37. 

Value  of  exports,  none. 

No  new  lines  of  transportation  established. 

Receipts  by  lake. 

Tons. 

Lumber,  6,103,000  feet,  B.  M 10,680 

Grape  posts,  18,700 262 

Total 10,942 

Shipments  by  lake,  none. 


NN4. 

IMPROVEMENT  OF  BUFFALO  HARBOR,  NEW  YORK. 

ORIGINAL  CONDITION  OF  THE  HARBOR, 

In  1818  the  mouth  of  Buffalo  Creek  was  closed  by  a  gravel  bar  for 
most  of  the  year.  Freshets  would  at  times  open  a  channel,  which  would 
be  closed  later  by  the  lake  storms. 

PROJECTS  OF  IMPROVEMENT. 

Private  enterprise,  assisted  later  by  the  State  of  New  York,  opened 
the  mouth  of  the  creek  and  protected  that  opening  by  parallel  piers. 
These  were  built  in  1820-21 — the  south  pier  to  a  length  of  about  1,300 
feet,  the  north  pier  to  1,000  feet. 

In  1825  the  Erie  Canal  was  completed  to  Buffalo,  and  a  first  appro- 
priation of  $15,000  was  made  by  Congress  in  1826  "for  building  a  pier 
and  repairing  an  old  one  at  the  mouth  of  Buffalo  Creek."  During  the 
ensuing  eight  years  $90,388  were  appropriated  in  five  items  for  "com- 
pleting the  piers  (or  pier)  at  Buffalo."  By  1833  one  pier  was  1,790  feet 
long,  the  other  1,250;  and  in  1835  there  was  a  depth  of  10  feet  in  the 
channel.  Various  projects  were  submitted  by  those  in  charge  or  con- 
nected with  the  work  between  1830  and  1845.  In  1837  a  sea  wall  was 
proposed,  to  extend  about  a  mile  south  of  the  light-house,  at  an  esti- 
mated cost  of  $40,000.  Congress  adopted  the  project;  gave  $48,000  for 
it  in  1838  and  $20,500  for  "continuing  the  work  at  Buffalo." 

Work  on  the  sea  wall  continued  until  1840,  at  which  time  it  was  3,770 
feet  long. 

Appropriations  in  1840, 1852, 1853,  and  1855,  amounting  to  $54,801.37, 
maintained  existingworks,  but  nothing  new  was  begun.  Total  appro- 
priated to  this  date,  $202,895.37. 
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In  1854  a  Board  of  Engineer  Officers  prepared  projects  for  detached 
breakwaters  to  form  an  outer  harbor,  but  nothing*  came  from  this  report. 

Meanwhile  the  city  dredged  Buffalo  Creek  for  an  interior  harbor,  and 
extended  its  area  in  1848  by  digging  the  u  Black  well  Ship  Canal"  200 
feet  wide  and  ,16  feet  deep. 

Daring  the  war  lake  commerce  increased  vastly,  and  in  1863  the  total 
arrivals  and  departures  of  vessels  at  Buffalo  reached  the  largest  figures 
attained,  16,390. 

In  1864  an  appropriation  of  $37,500  was  made  for  "  repairs  and  com- 
pletion of  the  sea  wall.'9  In  1866  and  1867  the  sea  wall  was  carried  to 
its  ultimate  length  of  5,400  feet.  No  further  work  has  been  done  on  it 
except  slight  repairs.  The  piers  were  repaired  with  an  allotment  of 
$15,000  made  in  1865.  An  appropriation  for  the  harbor  of  $131,000, 
made  in  1866  and  a  second  in  1867,  of  $100,000  caused  an  examination 
of  the  question  by  a  Board  of  Engineer  Officers,  which  reported  in  1868 : 

(1)  To  extend  slightly  and  thoroughly  repair  the  north  pier. 

(2)  To  repair  the  south  pier. 

(3)  To  extend  the  south  pier  318  feet. 

(4)  To  dredge  the  channel  at  its  entrance,  abont  12,000  cnbic  yards. 

(5)  To  build  a  detached  breakwater,  beginning  at  a  point  in  the  prolongation 
of  the  south  pier  and  2,500  feet  from  the  light-house,  4,000  feet  south- 
wardly, parallel  to  the  shore. 

There  were  two  other  items  proposed  which  were,  however,  not 
approved  by  the  Chief  of  Engineers.  The  project  outlined  above  has 
beeu  carried  out. 

Difficulties  in  construction  of  the  breakwater  occurred  in  1872  and 
1S73,  and  the  subject  was  referred  to  a  Board  of  Engineer  Officers,  which 
met  in  1873  aud  1874  and  recommended  a  catch-sand  pier  of  piling  to 
the  12-foot  curve  in  the  lake,  and  of  crib  work  thence  to  a  total  length 
of  1,270  feet.  The  detached  breakwater  was  to  be  built  to  a  total  length 
of  7,600  feet. 

A  shore  arm,  making  an  angle  of  45  degrees  with  the  shore,  was  pro- 
posed,  running  from  the  end  of  the  catch-sand  pier,  and  overlapping 
the  south  end  of  the  breakwater,  leaving  a  fair-weather  opening  of  150 
feet  between  the  two  structures.  This  project  was  approved  and  is  in 
coarse  of  construction. 

EXISTING  AND  AUTHORIZED  WORKS. 

North  pier. — The  Delaware,  Lackawanna  and  Western  Railroad  has 
unauthorized  possession  of  this  pier.  A  license  for  their  occupation  of 
it  was  revoked  by  the  Secretary  of  War  on  February  20, 1891.  The 
matter  was  placed  in  the  hands  of  the  Department  of  Justice  in  order 
to  have  the  interests  of  the  United  States  protected.  I  am  not  aware 
that  anything  has  been  done  as  yet,  certainly  nothing  since  I  have  been 
here  on  duty. 

Boatkouse. — Is  in  fair  condition. 

South  pier. — It  was  mentioned  in  former  reports  that  settlement  had 
occurred  in  places  on  the  channel  side  of  this  pier.  There  are  three 
such  places  that  shall  need  repairs  before  long.  Otherwise  the  pier  is 
in  good  condition. 

m  Breakwater.— This  structure  has  now  the  full  length  contemplated  of 
7,600  feet,  under  the  project  of  1874,  the  modification  of  the  one  of  1868. 
The  first  crib  was  sunk  in  1869,  the  last  in  1893,  nearly  a  quarter  of  a 
century  afterwards. 

The  concrete  portion  of  the  breakwater  shows  no  signs  of  wear  or  of 
settlement.  Vessels  knock  off  edges  in  places,  and  there  are  a  few 
unall  holes  to  be  filled  ere  long. 
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The  timber  part  is  in  good  condition ;  minor  repairs  will  maintain  it 
for  years. 

Minor  repairs  to  replace  timbers,  stone  filling  washed  out  of  the  pock- 
ets, and  insecure  portions  of  decking  between  Stations  20  to  25  were 
made  during  July,  September,  and  October,  1894.  The  material  for  the 
repairs  was  on  hand  and  the  cost  of  labor  was  $638. 

The  wrecked  portion  of  the  shore  arm  remains  substantially  as 
described  in  the  last  report  There  is  no  more  sinking  noticed,  though 
no  critical  examination  has  been  made.  Tbe  needed  repairs  to  this  por- 
tion must  await  the  report  of  the  Board  of  Engineer  Officers  convened, 
as  noticed  later,  to  determine  on  some  method  of  construction  suitable 
for  the  area  of  bad  foundation  to  the  south  of  the  breakwater. 

Surveys. — The  compilation  of  data  for  a  new  edition  of  the  Lake 
Survey  charts,  covering  the  head  of  the  Niagara  River  and  Buffalo 
lake  frontage  to  Stony  Point,  was  completed  in  January  1895,  and  the 
completed  map  submitted  January  16,  1895. 

The  field  work  was  about  three-fourths  completed  at  the  beginning 
of  the  fiscal  year,  covering  from  the  head  of  the  river  to  the  south 
end  of  the  breakwater. 

This  was  supplemented  by  a  careful  survey,  extending  southward 
from  the  breakwater  to  Stony  Point,  in  July,  1894;  and  a  survey  of 
Niagara  River,  from  its  head  to  Strawberry  Island  in  December  1894. 
Great  care  was  taken  to  locate  the  sounding  accurately  and  to  collect 
all  of  the  data  for  a  map  that  may  be  of  value  in  the  future  to  detect 
changes  in  the  depths  in  the  harbor  and  river. 

Summary  of  field  work  on  surveys. 

Angles  road  by  transit 3, 261 

Verniers  read 7, 096 

Buoys  placed  to  mark  sounding  lines •. 750 

Soundings  taken 25, 184 

In  accordance  with  the  act  of  Congress,  dated  August  17,  1894,  pro- 
viding for  "  a  survey  and  plan  for  extending  the  outer  breakwater  from 
a  point  at  or  near  the  present  outer  breakwater  southeasterly  to  a  point 
at  or  near  Stony  Point,"  a  series  of  test  borings  was  made  along  the 
line  of  the  breakwater  shore  arm  and  along  the  line  of  the  breakwater 
extended  southerly  to  Stony  Point. 

The  borings  were  made  through  the  ice;  were  located  500  feet  apart, 
and  the  locations  well  determined  by  transit  angles  and  tape  measure- 
ments. Samples  of  the  kinds  and  thicknesses  of  the  various  strata 
of  material  were  secured  at  each  boring. 

The  borings  were  made  under  contract,  both  the  auger  and  water-jet 
method  being  used ;  and  with  facility,  owing  to  the  soft  sand  and  clay 
strata  met  with. 

The  borings  were  begun  on  January  25,  and  completed  on  February 
20, 1895. 

Summary  of  field  work  on  test  borings. 

Number  of  test  borings  made 39 

Total  number  of  linear  feet  of  borings 1, 271. 9 

Average  depth,  linear  feet 32. 6 

Greatest  depth,  linear  feet 50 

Cost,  at  74  cents  per  linear  foot $941.21 

Maps  showing  the  location  of  the  borings  and  cross  sections  of  the 
lake  bottom  to  rock  were  prepared  and  submitted  to  the  Board  of 
Engineers,  which  convened  at  Buffalo,  N.  Y.,  pursuant  to  Special 
Orders,  No.  13,  headquarters  Corps  of  Engineers,  U.  S.  A.,  series  of 
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1895,  on  May  27, 1895,  to  devise  plans  for  breakwater  construction  in 
conformity  with  the  above  mentioned  act  of  Congress. 

Abstract  of  proposals  for  test  borings  on  the  line  of  breakwater,  Buffalo  Harbor,  New 
York,  opened  at  2  p.  m.  December  27, 1894,  by  Maj.  E.  H.  Ruffner,  Corps  of  Engineers, 
in  response  to  advertisement  dated  November  27, 1894. 

[Allotment,  $5,000.] 


No. 


Name  and  address  of  bidder.  linear  Remarks 


1   John  H.  Stock.  Forks,  Erie  County,  K.  Y $2. 50  Only  two  proposals . 

S'Logie&Leh,  Buffalo,  N.Y 4.30  Certificate  not  filled  out. 

3  !  William B.  Wilson, Buffalo, N.  Y 2.25 

4 .  Wm.  S.  Bartlemea  and  W.  C.  Hiam,  Buffalo,  N.  Y. .  .  74  Recommended  for  acceptance. 

In  compliance  with  the  request  of  the  Western  New  York  and  Penn- 
sylvania Railroad  Company,  owners  of  a  large  frontage  on  the  outer 
harbor,  the  Secretary  of  War  established  harbor  lines  on  December 
21, 1894,  for  the  outer  harbor. 

Under  date  of  January  21, 1895,  the  Secretary  of  War  extended  the 
pierhead  line,  established  July  23,  1894,  for  Squaw  Island,  Niagara 
River,  New  York,  southward  to  a  point  50  feet  outside  of  the  river  face 
of  the  trunk- sewer  outlet,  about  505  feet  south  of  the  foot  of  Ferry 
street,  Buffalo,  N.  Y. 

Money  statement. 

July  1,1894,  balance  unexpended $74,266.73 

Amount  appropriated  by  ant  of  August  17,  1894 70,000.00 

144,266.73 
June  30, 1895,  amount  expended  during  fiscal  year 9, 779. 29 

July  1, 1895,  balance  unexpended 134, 487. 44 

July  1, 1895,  outstanding  liabilities 200.00 

July  1,1895,  balance  available 134,287.44 

I  Amount  (estimated)  required  for  completion  of  existing  project 400, 000. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1897  335,  OOOr  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


survey  and  plan  fob  extending  the  peesent  outer  break- 
water at  buffalo,  n.  y.,  southeasterly  to  stony  point. 

United  States  Engineer  Office,    - 
Buffalo,  K.  Y.,  February  19, 1895. 

General:  As  required  by  you  August  29, 1894, 1  submit  the  follow- 
ing plan  and  estimate  for  extending  the  breakwater  at  Buffalo  from 
the  southerly  end  to  Stony  Point,  as  provided  by  river  and  harbor  act 
of  August  17, 1894: 

The  surveys  necessary  are  finished.  The  ruling  result  is  the  exceed- 
ingly bad  foundation  found  over  the  whole  area  from  the  point  of 
beginning  up  to  the  close  proximity  of  Stony  Point.  Forty  borings 
have  been  taken  to  the  rock  and  there  has  been  no  spot  or  area  differ- 
ing sufficiently  from  the  rest  to  give  one  the  hope  that  some  error  was 
niade  through  wrong  selection  of  lines  or  points  for  examination. 
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The  conclusion  is  most  positive  that  cribs  can  not  be  safely  put  on 
any  portion  of  this  area. 

If  anything  is  to  be  built  it  must  be  as  light  and  stable  as  possible, 
resting  on  a  broad  foundation.  1  have  designed  a  structure  of  stone 
and  concrete,  built  on  a  mattress  of  green  trees,  6  inches  to  1  foot  ends, 
laid  in  two  cross  layers,  wired  together,  and  weighted  by  the  usual 
foundation  stone  of  our  works.  This  mat  is  at  a  minimum  width  of  60 
feet  for  30  feet  depth,  but  for  less  depths  can  hardly  be  reduced  much, 
as  economy  can  be  got  rather  by  cutting  off  some  of  the  structure 
above  the  bottom  courses.  The  mat  is  intended  to  be  both  strong  and 
stiff,  and  at  the  same  time  somewhat  yielding,  to  accommodate  itself 
to  the  inequalities  of  the  lake  bed.  On  this  are  to  be  placed  alternate 
mattresses  of  similar  character,  30  feet  wide,  and  layers,  2  feet,  of  sink- 
ing and  holding  stone,  until  a  depth  of  17  feet  is  reached.  Heavy  rip- 
rap, the  heavier  the  better,  is  now  to  be  placed  over  the  whole,  and  to 
fill  out  the  slopes,  to  cover  the  mat  ends  well,  and  to  raise  the  structure 
to  15  feet  depth.  Then  there  shall  be  placed  3  feet  foundation  stone, 
smaller,  for  a  bed  for  the  concrete  blocks  above.  These  are,  to  begin 
with,  22  feet  in  length,  laid  crosswise,  and  reduce  in  length  2  feet  each 
until  the  desired  height  be  reached.  These  blocks  are  to  be  deposited 
while  plastic,  and  set  while  adjusting  themselves  to  what  they  rest  upon. 
In  any  one  year  I  would  not  go  further  than  to  lay  the  main  foundation 
and  one  layer  of  concrete  blocks,  and  after  allowing  a  year  for  settle- 
ment would  lay  one  or  more  courses,  as  might  seem  advisable  at  that 
time. 

A  general  estimate  for  this  structure  is  as  follows  per  running  yard: 

55  cubic  yards  of  rock,  at  $1.25  per  cubic  yard $68.  75 

29  cubic  yards  of  mats,  at  $2  per  cubic  yard 58.  00 

53  cubic  yards  of  concrete,  at  $7  per  cubic  yard 371. 00 

Total  per  running  yard , 497. 75 

Total  per  running  foot 166.00 

There  are  many  advantages  of  such  a  structure,  if  it  can  be  built  as 
above.  It  will  be  permanent;  can  not  rot;  can  easily  be  repaired  for 
settlement  or  if  blocks  are  carried  away.  When  built  there  is  no  need 
to  be  anticipating  a  renewal  in  the  not  distant  future.  Hence,  with  a 
large  initial  cost  there  may  be  economy  in  the  end.  Vessels  can  not  lie 
alongside—this  would  not  be  accepted  as  in  its  favor  by  navigators. 
The  estimate  is  liberal — quite  so;  and  it  might  be  reduced  if  a  large 
amount  were  contracted  for  at  one  time. 

I  am  not  at  all  certain  that  even  this  structure  is  light  enough  to  be 
built  with  safety  on  the  area  in  question.  Piles  can  be  used  for  the 
extension  of  the  sand-catch  pier,  and  near  Stony  Point;  nowhere  else. 

Location  of  any  neio  works. — The  line  over  which  it  is  required  to 
contemplate  the  building  of  an  extension  of  the  BuflFalo  Breakwater  to 
the  south  is  some  12,500  feet  long. 

The  lake  frontage  to  this  possible  harbor  is  owned  principally  by  the 
Lehigh  Valley  Railroad  and  the  BuflFalo  Creek  Railroad,  the  latter 
owning  some  3,200  feet  front,  lying  partly  north  and  partly  south  of 
the  sand-catch  pier. 

The  Lehigh  Valley  Railroad  exhibits  a  remarkable  degree  of  skill 
and  business  foresight  in  having  planned  out  and  constructed  in  a  most 
masterly  manner  a  port  of  its  own,  with  every  facility  for  carrying  on 
an  immense  lake  business  through  its  steamers,  on  its  own  wharves 
and  warehouses.  It  has  probably  expended  at  this  point  more  money 
in  this  improvement  than  the  United  States  has  at  Buffalo  during  the 
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past  seventy  years.  It  is  prepared  to  extend  its  plans  by  cutting  a 
canal  into  the  lake  from  its  interior  canals,  whenever  a  breakwater  will 
allow  this  to  be  done.  Owning,  as  it  does,  no  less  than  6,200  feet  of 
frontage,  half  of  the  whole,  it  is  the  most  to  be  concerned  in  the  pro- 
posed plans.  I  have  been  in  close  touch  with  many  of  its  officers,  and 
think  1  can  speak  for  them.  The  suggested  and  outlined  breakwater, 
2,000  feet  long,  opposite  the  outlined  piers,  and  canal  entrance  shown 
gives  the  main  idea  of  the  wishes  of  this  company.  To  the  north  of 
this  point  neither  of  the  companies,  who  are  the  sole  owners  of  front- 
age, ask  for  any  breakwater  protection  for  the  present  to  the  south  of 
the  sand-catch  pier  and  the  shore  arm. 

Every  owner  of  frontage  on  the  outer  harbor — and  I  have  reason  to 
speak  with  authority  on  this  subject— expects  to  ask  that  the  project  of 
1874  be  carried  out  and  the  harbor  completed  as  planned,  in  order  to 
allow  them  to  enjoy  its  benefits. 

They  claim,  and  with  reason,  that  the  only  way  in  which  they  can  see 
an  early  possibility  of  building  piers  in  the  outer  harbor  is  that  it  shall 
be  thoroughly  protected  as  soon  as  possible.  They  claim,  and  with  jus- 
tice, that  the  completion  of  this  harbor  need  not  in  any  way  prejudice 
the  building  of  similar  works  at  Stony  Point  or  near  there,  and  that  if 
they  must  wait  the  carrying  out  of  some  grand,  general  project,  they 
are  hardly  likely  to  see  in  any  definite  time  any  good  to  come  from  the 
breakwater  already  built  in  a  lifetime. 

Inasmuch  as  the  project  of  1874  must  be  changed  in  the  mode  of 
construction  in  any  event,  it  is  possible  that  the  experience  gained  by 
trying  to  build  something  that  will  stand  will  be  of  more  value  in  this 
vicinity  than  anywhere  else.  I  have  therefore  planned  to  extend  the 
sand  catch  by  pile  work  some  525  feet  to  18  feet  of  water;  then,  using 
the  general  form  of  mat  foundation  structure  already  described,  go  to 
the  end  of  the  work  of  1893.  This  will  be,  in  all,  2,750  feet.  On  the 
outside  of  the  old  work  there  shall  be  only  a  30-foot  mat  and  riprap  only 
on  the  outside,  and  concrete  blocks  on  it  and  the  wreck.  It  is  doubtful 
if  this  can  be  done  at  any  less  cost  than  the  full  cross  section  as  planned. 
The  pile  pier  may  cost  $25  a  running  foot. 

Lastly,  to  accommodate  those  holding  the  southern  end  of  the  front- 
age in  question,  some  3,000  feet,  as  measured  on  the  Breakwater- Stony 
Point  line,  there  might  be  built  a  breakwater  1,850  feet  long  from  Stony 
Point  northwardly,  as  shown,  of  which  the  first  750  feet  may  be  of  pil- 
ing, to  18  feet  deep ;  then  mat  and  concrete  work.  The  first  might  aver- 
age $25  per  foot.  Such  a  harbor  would  furn  ish  a  good  refuge  from  south- 
west gales  and  cover  a  good  front,  with  deep  water  close  to  shore. 

If  in  time  there  arose  need  for  more  protection,  and  the  works  as  built 
stood,  this  and  the  breakwater  opposite  the  Lehigh  Valley  Railroad 
Canal  could  be  connected  entirely  or  with  an  overlap.    The  gap,  as 
planned,  is  some  2,250  feet. 
The  general  estimate,  with  order  of  building,  is  as  follows: 

Extension  of  the  sand-catch  pier  to  18  feet  depth,  525  feet  pile  work,  at  $25 .  $13, 125 

Completion  and  rebuilding  of  the  shore  arm,  2,750  feet  mat  work,  at  $166.  456, 500 

Breakwater  opposite  the  Lehigh  Valley  Railroad  entrance,  2,000  feet,  at  $166  332, 000 

Pile  and  mat  pier  at  Stony  Point,  1,850  feet,  at  $25  and  $166 182, 600 

Total  for  projected  work 984,225 

Should  there  be  built  later  a  connection  between  the  last  two,  it  would 
cost  for  the  2,250  feet  additional 373,500 

Total  for  all  suggested 1,357,726 
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It  is  to  be  understood  that  I  do  not  assert  that  the  method  of  con- 
struction is  certainly  secure,  or  that  it  can  be  built,  or  that  anything 
can  certainly  be  built  on  the  mud  at  the  south  end  of  the  area  in  ques- 
tion— in  fact,  I  very  much  doubt  if  the  consistency  is  enough  to  support 
any  structure  within  reasonable  cost — but  I  do  think  we  can  try  it  first 
at  the  northern  end  to  advantage  in  repair  and  extension  of  the  shore 
arm.  There  is  an  interval  of  6,500  feet  north  from  the  breakwater  pro- 
posed, opposite  the  Lehigh  Valley  Canal  entrance,  which  is  not  pro- 
vided for  at  all.  There  is  no  commercial  necessity  for  any  works  over 
this  stretch.  As  already  said,  the  frontage  is  all  owned  by  the  Buffalo 
Creek  Company,  which  3ould  probably  utilize  its  frontage  within  the 
outer  harbor,  preferably,  and  by  the  Lehigh  Valley  Railroad,  which  cer- 
tainly would  not  think  of  building  or  of  leasing  so  long  as  its  interior 
dock  space  is  not  fully  occupied,  and  the  half  x>f  this  is  as  yet  untouched. 
It  is  most  certain  that  there  can  be  no  thought  of  using  the  frontage 
now  in  question  until  all  of  the  other  projects  suggested  have  been  fully 
occupied  and  a  demand  arises  for  still  further  extension. 

In  that  remote  contingency  there  is  nothing  proposed  by  me  which 
would  interfere  in  the  slightest  degree  with  extensions  to  the  north- 
ward of  the  works  proposed  in  the  vicinity  and  north  of  Stony  Point. 

But  it  is  indisputable  that  the  one  thing  that  can  retard  the  imme- 
diate utilization  of  the  harbor  facilities  of  Buffalo,  and  put  off  into  an 
indefinite  future  the  securing  of  more  dock  room,  is  the  pushing  of  the 
idea  that  the  next  step  in  breakwater  building  is  an  extension  to  the 
southward  from  the  present  breakwater. 

Such  extension  is  the  only  proposition  not  of  advantage  at  the  pres- 
ent time,  commercially  speaking. 

There  are  other  ways  of  securing  immediate  and  valuable  extension 
of  dock  room  for  Buffalo  that  are  not  touched  upon  by  me,  because 
there  seems  to  be  the  intention  to  confine  projects  for  coming  work  to 
the  area  in  question — not  to  consider  all  that  may  be  for  the  benefit  of 
the  city  and  its  commercial  interests.  These  other  plans  are  to  be 
brought  to  the  notice  of  Congress  by  parties  interested.  A  blue  print* 
of  plan  accompanies  and  one*  of  cross  sections  of  the  borings  follows. 
Very  respectfully,  your  obedient  servant, 

E..H.  Ruffner, 

Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers*  U.  8.  A. 

(Through  Division  Engineer  of  the  Northeast.) 

| First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  February  23, 1895. 
Kespectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army.    I 
recommend  that  this  project,  together  with  the  whole  subject  of  the 
further  improvement  of  Buffalo  Harbor,  be  referred  for  investigation 
and  report  to  a  Board  of  Engineer  Officers. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  8.  A.? 

Division  Engineer. 


'Not  printed. 
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report  of  board  of  engineers. 

Army  Building, 
New  York  City,  July  1, 1895. 

General:  The  Board  of  Engineer  Officers  appointed  by  Special 
Orders,  No.  13,  headquarters  Corps  of  Engineers,  April  23,  1895,  to 
consider  and  report  upon  the  plan  and  estimate  submitted  by  Maj. 
Ernest  H.  Ruffner,  Corps  of  Engineers,  for  extending  the  outer  break 
water  at  Buffalo,  N.  Y.,  has  performed  the  duty  assigned  to  it  and  has 
now  the  honor  to  submit  the  following  report: 

The  Board  assembled  at.Buffalo  on  May  27, 1895,  and  on  that  date 
gave  a  public  hearing  to  parties  interested  in  the  subject  under  consid- 
eration. A  summary  of  this  hearing  is  embodied  in  the  record  of 
proceedings  of  the  Board. 

On  May  28, 1895,  the  Board,  in  company  with  Major  Ruffner,  the 
district  officer,  made  an  inspection  of  Buffalo  Harbor,  returning  in  the 
afternoon.  At  4  p.  m.  of  the  same  day  and  on  May  29, 1895,  the  Board 
gave  additional*  public  hearings  to  interested  parties,  a  summary  of 
which  is  also  contained  in  the  proceedings  of  the  Board. 

At  the  close  of  the  public  heariug  on  May  29, 1895,  the  Board,  after 
some  time  spent  in  carefully  considering  the  subject-matter  of  its  report, 
adjourned,  and  reassembled  in  New  York  City  on  July  1,  1895,  in 
obedience  to  Department  orders. 

The  harbor  at  Buffalo,  N.  Y.,  is  entirely  artificial.  Naturally  there 
existed  no  safe  place  in  this  vicinity  where  vessels  could  lie,  or  could 
receive  and  discharge  their  cargoes,  except  the  area  within  the  mouth 
of  Buffalo  Creek.  The  mouth  of  this  creek  was  generally  closed  to 
navigation,  even  to  the  small  vessels  of  the  time,  by  a  gravel  bar. 
Freshets  would  occasionally  open  the  channel  through  the  bar>  which 
would  soon  be -closed  up  again  by  the  waves  of  the  lake. 

The  earliest  work  of  improvement  done  at  this  place  was  by  private 
enterprise,  assisted  subsequently  by  the  State  of  New  York.  In  this 
way  parallel  jetties  were  built  at  the  mouth  of  the  creek,  which  concen- 
trated the  current  and  practically  removed  the  bar.  In  1826  the  work  of 
improving  this  place  was  first  considered  by  the  United  States,  and  in 
the  years  immediately  following  the  jetties  were  rebuilt  and  extended 
by  the  General  Government,  which  has  ever  since  retained  charge  of  it. 

The  width  between  the  jetties  at  the  outer  extremity  is  only  about 
200  feet,  and  through  this  narrow  opening  all  the  lake  commerce  of 
Buffalo  must  pass,  for  all  wharves,  docks,  and  warehouses  lie  within 
the  mouth  of  the  creek.  The  need  of  a  sheltered  area  in  the  lake  beyond 
the  mouth  of  the  creek  was  early  recognized.  In  1868  a  Board  of  Engi- 
neer Officers  recommended  the  construction  of  an  outer  breakwater  in 
the  lake,  about  2,500  feet  in  advance  of  the  light-house,  on  the  extremity 
of  the  south  jetty,  and  extending  southward  generally  parallel  to  the 
lake  shore  for  a  distance  of  4,000  feet.  This  work  was  built  and  has  since 
been  extended  to  a  length  of  about  8,000  feet  in  all.  Owing  to  its  great 
distance  from  the  shore  and  to  the  fact  that  it  extends  in  a  southerly 
direction,  from  whence  come  the  most  violent  storms  and  heaviest  seas, 
it  has  not  sheltered  the  area  behind  it  to  an  extent  sufficient  to  sub- 
serve the  needs  of  commerce.  As  the  result,  no  wharves  or  docks  have 
been  constructed  behind  it  along  the  lake  shore,  and  vessels  do  not  use 
the  space  behind  it  as  an  anchorage  if  they  can  conveniently  avoid  it. 
Now,  a  project  has  been  submitted  by  Major  Ruffner,  district  engineer, 
in  obedience  to  an  act  of  Congress  calling  for  "a  plan  and  estimate  for 
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extending  the  outer  breakwater  from  a  point  at  or  near  the  present 
outer  breakwater  southeasterly  to  a  point  at  or  near  Stony  Point." 

This  project  provides: 

First.  For  the  construction  of  a  detached  piece  of  breakwater,  about 
2,000  feet  in  length,  situated  on  the  general  line  from  the  present  break- 
water to  Stony  Point,  and  so  placed  as  to  cover  (in  part  at  least)  that 
portion  of  the  Jake  front  owned  by  the  Lehigh  Valley  Railroad  Com- 
pany. The  object  of  this  work  is  to  permit  the  construction,  under  the 
shelter  which  it  will  afford,  of  a  jettied  channel  from  deep  water  in  the 
lake  to  the  extensive  system  of  interior  wharves  which  this  railroad 
company  has  erected,  and  which  are  now  only  to  be  reached  by  the 
narrow  channel  of  Buffalo  Creek.  It  has  been  promised  that  this  jet- 
tied  channel  shall  be  built  and  maintained  by  the  railroad  company. 

Second.  It  is  proposed  to  carry  out  the  provisions  of  the  project  of 
1874  by  completing,  at  an  estimated  cost  of  $469,625,  the  shore  arm  then 
recommended. 

Third.  It  is  proposed  to  construct  a  section  of  breakwater  1,850  feet 
long,  extending  from  Stony  Point  northward  toward  the  present  break- 
water. 

Fourth.  Finally  it  is  suggested  that  if  in  time  need  arises  for  more 
protection,  this  section  and  the  piece  opposite  the  Lehigh  Valley  prop- 
erty could  be  united  by  the  construction  of  about  2,250  feet  more  of 
breakwater. 

The  execution  of  this  project  would  require  the  construction  of  6,100 
linear  feet  of  breakwater,  of  which  about  750  feet  would  be  a  structure 
of  piles,  and  comparatively  inexpensive.  Its  cost  (not  including  the 
shore  arm)  is  estimated  at  §888,100.  When  thus  completed  there  would 
be  two  similar  exterior  harbors  at  Buffalo,  about  6,000  feet  apart,  and 
having  so  little  logical  relation  to  each  other  that  the  removal  of  the 
shore  arm  separating  them  would  probably  be  demanded. 

The  Board  does  not  consider  that  this  plan  fulfills  the  requirement  of 
the  act  of  Congress  already  quoted,  nor  does  it  adequately  and  econom- 
ically meet  the  needs  of  the  commerce  of  the  port  of  Buffalo. 

The  Board  holds  that  the  shore  arm  should  be  omitted,  and  that  the 
breakwater  should  be  extended  all  the  way  to  Stony  Point.  The  appar- 
ently large  sheltered  area  thus  secured  is  no  greater  than  the  future 
commerce  of  Buffalo  will  require  and  may  rightfully  demand. 

Buffalo  is  one  of  the  great  ports  of  the  United  States.  Though  closed 
by  ice  to  navigation  for  nearly  four  months  out  of  the  year,  its  arriving 
tonnage  during  the  remaining  eight  months  is,  according  to  the  reports 
of  the  Chief  of  Engineers,  equal  to  three-fifths  of  that  arriving  in  the 
harbor  of  New  York  in  an  entire  year,  and  the  number  of  vessels  that 
come  here  during  the  season  of  navigation  is  equal  to  four-fifths  of 
the  number  arriving  at  New  York  in  an  entire  year.  Yet  the  proposed 
sheltered  anchorage  for  this  great  port  is  less  than  1,000  acres,  reckon- 
ing that  portion  only  which  lies  without  the  12-foot  contour.  For  the 
purpose  of  comparison,  it  may  be  stated  that  this  area  is  about  equal 
to  that  portion  of  the  North  River  which  lies  between  the  Battery  and 
the  Christopher  Street  Ferry. 

In  view  of  the  foregoing,  the  Board  does  not  think  that  any  reduction 
of  this  area  would  be  advisable,  forming,  as  it  does,  not  only  an  import- 
ant local  harbor,  but  also  the  only  harbor  of  refuge  for  shipping  on  route 
to  and  from  the  great  ports  on  the  Niagara  River  below. 

The  reasons  generally  advanced  by  the  parties  interested  who  favored 
separating  the  harbor  into  two  parts  by  the  construction  of  this  shore 
arm  have  been  that  they  desire  to  avail  themselves  at  once  of  the 
shelter  which  would  then  be  afforded,  and  they  fear  that  if,  the  larger 
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project  is  adopted,  the  work  will  be  many  years  in  the  process  of  coil' 
structiou,  and  that  adequate  shelter  will  not  result  until  it  is  completed. 
The  Board  does  not  share  in  the  fear  thus  expressed.  It  sees  no» 
engineering  reason  why  the  entire  work  might  not  be  completed  in  two1 
or  three  seasons,  if  the  funds  to  pay  for  it  were  forthcoming,  and  it- 
believes  that  Congress  will  deal  no  less  liberally  with  this  great  harbor' 
than  it  has  with  other  similar  works  of  national  importance  for  which 
continuing  contracts  have  been  provided. 

It  remains,  then,  for  the  Board  to  consider  the  proper  mode  of  con- 
atraefcing  this  extension  of  the  breakwater  from  its  southern  terminus 
to  Stony  Point.  The  borings  which  have  been  taken  show  that  the 
general  depth  of  the  water  along  the  line  proposed  is  about  28  feet,  and 
that  the  bottom  consists  generally  of  soft  clay,  in  a  layer  about  25  feet 
in  thicknesss,  resting  upoa  hard  gravt  1  or  rock. 

The  style  of  construction  proposed  by  the  district  engineer  gives  a 
structure  as  light  as  possible,  restwg  upon  a  broad  foundation,  which 
he  hopes  (but  does  not  feel  sure)  will  be  supported  by  the  mud.    The 
Board  is  reluctant  to  trust  such  a  foundation.    Material  of  this  kind 
when  compelled  to  support  a  heavy  load  does  not  yield  by  compres- 
sion, whereby  its  density  is  increased  and  its  power  to  support  a  load 
augmented  so  that  settlement  always  tends  to  bring  about  a  sort  of 
equilibrium,  but  it  yields  rather  as  would  any  other  semifluid,  by  flow- 
ing outward  from  beneath  the  foundation  until  finally  the  structure- 
forces  its  way  to  the  better  material  below,  or  until  the  displaced  Mate- 
rial rises  up  at  the  sides  sufficiently  to  counterbalance  the  weight  toW 
supported.    Therefore,  in  such  a  case  we  can  not  hope  for  equal  settle- 
ment.   A  structure  thus  supported  generally  settles  unequally  and  is 
liable  to  tip  and  fall  over;  and  no  one  can  tell  when  settlement  has 
reached  its  limit.    The  fact  that  such  a  structure  has  remained  with- 
out settlement  for  a  considerable  length  of  time  gives  no  guarantee  that 
it  will  continue  to  do  so.    If  the  bad  material  were  very  deep,  or,  in 
other  words,  if  the  hard  material  were  at  an  unreasonable  distance 
below,  the  Board  might  feel  itself  compelled  to  consider  some  form  of 
construction  which  would  float  upon  the  mud.    But  fortunately  the 
hard  material  is  found  at  a  depth  of  about  35  feet  below  the  surface  of 
the  mud. 

In  that  portion  of  the  breakwater  already  constructed  a  similar 
condition  was  fouud  to  prevail  over  a  part  of  its  length.  The  depth, 
however,  to  the  hard  material  was  not  quite  as  great,  being  only  about 
20  feet.  The  difficulty  was  here  overcome  by  digging  a  trench  down  to 
the  hard  material.  The  trench  had  a  width  of  50  feet  at  the  bottom, 
and  side  slopes  as  steep  as  they  would  stand,  which  was  found  to  be 
about  1  on  1.  This  trench  was  immediately  filled  with  coarse  gravel, 
and  upon  a  foundation  thus  prepared  the  breakwater  was  erected,  and 
it  has  remained  without  appreciable  settlement  ever  since. 

The  contractor  who  dredged  the  trench  just  described  came  before 
the  Board  by  request,  and  in  reply  to  questions  stated  that  no  difficulty 
whatever  was  encountered  in  preparing  this  foundation  in  20  feet  of 
mad,  that  the  sides  of  the  cut  stood  very  well,  and  that  the  amount: 
of  material  that  slid  in  was  not  sufficient  to  give  any  special  trouble. 
He  was  shown  the  material  taken  from  the  borings  along  the  proposed 
extension,  and  pronounced  it  to  be  identical  in  character  with  that 
which  he  had  dredged  up.  As  a  practical  dredge  man  with  large  experi- 
ence he  would  anticipate  no  special  difficulty  in  dredging  a  cut  35*feet 
deep  in  28  feet  of  water  through  similar  material,  lie  also  stated  that 
gravel  suitable  for  filling  the  trench  was  to  be  had  in  quantities  in 
excess  of  requirements  at  points  conveniently  accessible  to  the  work. 
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Where  a  reliable  foundation  can  be  had  with  certainty  in  this  way, 
the  Board  feels  that  it  can  not  recommend  the  construction  of  any  work 
on  an  uncertain  foundation. 

The  next  question  to  be  considered  is  the  kind  of  structure  which 
shall  be  built  upon  the  foundation  thus  prepared.  In  the  work  already 
done  upon  the  breakwater,  this  consists  of  timber  cribs  filled  with  small 
stone  for  the  submerged  portion,  and  capped  with  a  timber  and  stone 
or  a  concrete  superstructure  above  the  water.  The  vertical  sides  cause 
such  a  construction  to  offer  but  little  resistance  to  waves  when  in  deep 
water,  and  also  make  it  a  convenient  mooring  to  which  vessels  so  desir- 
ing may  tie  up  for  shelter.  The  chief  objection,  which  is  specially 
applicable  to  the  substructure,  is  its  liability  to  injuries  and  the  very 
great  difficulty  of  repairing  it. 

There  is  now  completed  nearly  8,000  feet  of  work  of 'this  kind;  this 
length  is  thought  to  be  sufficient  for  the  mooring  of  vessels,  permitting 
for  the  remainder  a  style  of  construction  similar  to  that  adopted  for 
the  great  breakwaters  on  the  Atlautic  coast.  It  is  proposed,  therefore, 
to  build  up  a  structure  of  small  riprap  stone  to  a  height  of  about  12 
feet  below  the  mean  lake  level,  and  upon  this  to  build  with  large  stone 
from  4  to  10  tons  in  weight  up  to  a  height  of  about  10  feet  above  that 
level.  These  large  stones  should  be  deposited  irregularly  in  a  wall 
along  the  axial  line  of  the  proposed  structure,  and  with  side  slopes  as 
steep  as  can  conveniently  be  made  to  stand.  It  is  expected  that  the 
action  of  storm  waves  will  reduce  the  height  and  will  flatten  the  slopes 
down  to  a  position  of  ultimate  stability.  The  structure  will  have  to 
be  recapped  probably  more  than  once  with  large  stone  of  the  kind 
described  until  it  remains  permanently  at  a  height  about  10  feet  above 
the  water  at  ordinary  lake  level.  The  advantages  of  a  breakwater  of 
this  kind  are  that  nothing  placed  in  it  is  lost;  that  no  conceivable 
injury  to  it  can  do  more  than  reduce  its  height  somewhat;  that  it  must 
always  be  left  in  the  best  possible  condition  for  repair;  and  that  a  time 
must  certainly  come  when  repairs  of  any  kind  will  cease  to  be  necessary. 

For  the  convenience  of  commerce  and  to  prevent  the  water  within 
the  sheltered  area  from  becoming  stagnant  and  offensive,  it  is  recom- 
mended that  a  proper  number  of  openings,  as  indicated  upon  the  chart, 
be  left  in  the  new  work  between  the  end  of  the  present  breakwater  and 
Stony  Point.  The  width  of  these  openings  should  be  about  350  feet; 
and  the  plan  of  the  breakwater  be  such  as  to  prevent  as  far  as  possible 
the  waves  from  entering  the  harbor.  At  the  ends  of  the  sections  par- 
ticularly large  selected  stones  should  be  used,  in  order  that  they  may 
not  move  down  and  obstruct  the  entrances  after  having  been  once  put 
in  place. 

The  accompanying  drawing  is  intended  to  show  the  location  and  the 
average  cross  section  of  the  structure  proposed  by  the  Board. 

The  following  is  the  estimated  cost  of  the  work: 

To  excavate  a  trench  35  feet  in  depth  and  having  a  bottom  width  of 
50  feet  wilt  require  the  removal  of  110  cubic  yards  per  running  foot, 
measured  in  plaie.  It  is  estimated  this  will  cost  25  cents  per  cubic  yard. 
To  fill  this  trench  with  gravel  will  require  110  cubic  yards  of  gravel  per 
running  foot,  estimated  to  cost  25  cents  per  cubic  yard.  The  filling  of 
small  stone  will  have  a  width  at  base  of  82  feet  and  a  height  of  16  feet, 
and  side  slopes  of  2  on  3.  This  will  require  35  cubic  yards  per  running 
foot  and  is  estimated  to  cost  $1  per  cubic  yard.  For  the  large  stones 
of  from  4  to  10  tons  weight  there  will  be  required  27  cubic  yards  per 
running  foot,which  is  estimated  to  cost  $3  per  cubic  yard.  This  price 
is  based  upon  the  investigations  made  by  the  recorder  by  direction  of 
the  Board.    It  was  ascertained  that  suitable  stone  could  undoubtedly 
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be  obtained  at  the  cost  of  $4  a  cubic  yard  of  solid  stone  in  the  break- 
water.  A  reasonable  allowance  for  the  volume  of  the  voids  in  the 
structure  would  permit  the  cost  per  yard  of  the  entire  volume  to  be 
reduced  to  $3. 

SUMMARY. 

110 cubic  yards  of  dredging,  at  25  cents $27.50 

110  cubic  yards  of  gravel  filling,  at  25  cents ,27.50 

Total  f  jr  repairing  the  foundation $55. 00 

36  cubic  yards  of  small  stone,  at  $1 35. 00 

27  cubic  yards  of  large  stone,  at  $3 81.00 

Total  for  structure 116.00 

Total  for  the  finished  work,  per  running  foot 171. 00 

11,500  running  feet,  at  $171  per  foot .* 1,966,500.00 

To  which  about  10  per  cent  should  be  added  for  engineering  expenses 
and  contingencies  not  included  in  the  foregoing.  This  brings  the  esti- 
mated cost  of  the  work  to  $2,200,000. 

It  is  worthy  of  note  that  the  cost  per  running  foot  compares  very 
favorably  with  that  of  the  crib  structure  heretofore  built  at  this  place. 
Respectfully  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Gen.,  U.S.A. 
H.  M.  Adams, 
Major,  Corps  of  Engineers. 
Dan  C.  Kingman, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers. 

[  First  indorsement.  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  25, 1895. 
The  report  of  July  1, 1895,  of  a  Board  of  Engineers  containing  a 
project  for  the  extension  and  improvement  of  the  harbor  at  Buffalo, 
K.  Y.,  is  respectfully  submitted  to  the  Secretary  of  War  and  recom- 
mended for  approval,  subject  to  such  changes  in  details  by  the  Chief 
of  Engineers  as  may  be  found  to  be  expedient  or  necessary  during 
construction. 

W.  P.  Craighill, 
Brig.  Qen.,  Chief  of  Engineers. 

I  Second  indorsement.] 

War  Department,  August  l,  1895. 
Appproved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  Tweed  ale,  Chief  Clerk. 


report  of  oapt.  dan  c.  kingman,  corps  of  engineers. 

United  States  Engineer  Office, 

Oswego,  N.  Y.,  June  21, 1895. 
I  have  the  honor  to  submit  the  following  report  of  the  investigation 
vbieh  I  have  made  with  a  view  to  ascertaining  the  probable  cost  of  stone 
roitable  for  use  in  the  extension  of  the  Buffalo  Breakwater. 
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My  opinion  was  that  the  most  favorable  place  to  obtain  it  was  Kelly 
Island,  near  the  western  end  of  Lake  Erie.  I  accordingly  visited  Cleve- 
land, Ohio,  and  had  an  interview  with  Mr.  Go  wen,  the  general  manager 
of  the  Kelly  Island  Lime  and  Transportation  Company.  From  him  I 
ascertained  that  this  company  had  resulted  from  a  combination  of  all 
the  small  companies  on  the  island;  that  it  now  owns  or  coutrols  all  of 
the  available  quarries.  The  company  possesses  ample  wharves  for  ship- 
ment of  its  product  and  abundant  facilities  for  getting  it  out. 

The  Kelly  Island  stone  is  well  known  to  the  Government;  it  was  used 
in  the  construction  of  both  of  the  locks  of  the  Sault  Ste.  Marie,  and 
appears  to  possess  the  requisite  hardness  and  durability. 

From  samples  that  I  saw,  it  appears  to  be  a  limestone  of  light-gray 
fcolor  and  a  decided  crystalline  structure.  It  is  said  to  be  nearly  pure 
calcium  carbonate,  containing  only  about  3  per  cent  of  impurities — 
,  jnaiuly  clay.  The  upper  layers  in  the  quarry  are  very  thin,  and  this 
inaterial  is  gotten  out  for  sale  to  the  blast  furnaces  for  use  as  a  flux. 
The  lower  layer,  from  which  the  stone  would  be  furnished  for  Buffalo,  is 
Said  to  be  12  feet  in  thickness  and  without  seams.  The  stone  weighs 
2\  tons  to  the  cubic  yard.  Channeling  machines  are  used  in  the  quarry, 
and  blocks  can  be  gotten  out  of  any  size  desired.  The  derricks  now  at 
the  work  do  not  handle  stone  of  over  6  tons  weight,  but  larger  detrickd 
capable  of  handling  10  tons  and  upward  could  easily  be  erected  both 
in  the  quarries  and  on  the  wharves.  The  company  also  owns  and  oper- 
ates large  quarries  at  Marblehead,  on  the  mainland,  but  they  would 
prefer  to  ship  the  stone  to  Buffalo  from  Kelly  Island.  The  present 
annual  shipments  of  the  company  amount  to  about  700,000  tons  of  stone 
of  all  kinds.  When  it  came  to  a  question  of  cost,  the  manager  thought 
that  large  stone,  of  10  tons  weight  and  upward,  could  be  delivered  in  the 
breakwater  at  Buffalo  for  about  30  cents  a  cubic  foot,  or  $8.10  a  cubic 
yard.  Upon  my  expressing  some  surprise  he  gradually  came  down  in 
price  to  25  cents  and  then  to  20  cents  a  cubic  foot.  This  last  would  be 
$5.40  a  cubic  yard.  I  then  requested  him  to  make  an  analysis  of  this 
cost,  and  he  figured  as  follows: 

For  the  cost  of  stone  loaded  on  the  vessel  at  Kelly  Island,  12  cents 
a  cubic  foot,  or  $3.24  a  cubic  yard ;  for  the  cost  of  transportation  to 
Buffalo,  70  cents  a  cubic  yard;  for  unloading  the  stone  into  the  break* 
water,  25  cents  a  cubic  yard;  in  all,  $4.19  a  cubic  yard. 

After  further  discussion,  the  manager  finally  stated  that  he  thought 
that  his  company  would  be  willing  to  take  a  large  contract,  say  for 
^several  hundred  thousand  yards  of  this  stone,  at  $4  a  cubic  yard,  in  place 
]n  the  breakwater.  But  I  could  not  induce  him  to  say  that  he  thought 
it  oo^whle  to  do  the  work  for  any  less.  Of  course  it  was  understood  by 
the  manager  that  I  was  simply  endeavoring  to  obtain  figures  for  the 
purpose  of  estimate. 

Inffeg^rd  to  small  stone — that  is  to  say,  stone  of  from  25  to  125  pounds 
in  weigilKt— -fra  thought  that  it  could  be  furnished  from  these  quarries 
in  fluy.amount  desired  and  delivered  in  the  breakwater  at  Buffalo,  K .  Y., 
at  from  $2  to  $2.50  a  cubic  yard.  This  estimate  is  excessive,  as  the 
small  stone  can  be  obtained  much  cheaper  elsewhere. 

There  is  other  stone  in  Ohio,  notably  at  Berea,  where  it  is  extensively 
.  quarried  on  a  very  large  scale,  but  the  stone  is  a  sandstone,  and,  in  my 
judgment,  does  not  posap&s  the  hardness  and  durable  qualities  requi- 
site for  our  purposes;  niorepyer,  ft  would  have  to  be  brought,  partway 
at  least,  by  rail. 

Returning  to  Buffalo,  I  made  extensive  inquiries  among  large  dealers 
in  stone,  and  found  that  there  was  a  certain  native  rock  not  far  from 
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Buffalo  which  could  be  obtained,  in  one  case  at  least,  for  about  $1  a 
cubic  yard  at  the  quarries.  The  stone  is  well  known  and  can  be  seen 
m  the  old  stone  breakwater.  It  is  decidedly  a  second-class  stone,  but 
the  great  and  insurmountable  objection  to  it  is  that  the  layers  are  very 
thin,  not  much  over  a  foot  in  thickness,  and  in  order  to  get  pieces  of 
the  weight  desired  they  would  have  to  be  so  long  and  wide  that  they 
would  resemble  great  flagging  stones  and  would  be  entirely  unsuitable. 
I  did  not  consider  this  stone  any  further. 

A  good  deal  of  granite  is  brought  to  Buffalo  for  building  purposes 
from  the  quarries  in  New  Hampshire  and  Massachusetts.  It  can  be 
obtained  in  pieces  of  any  size  that  a  car  can  carry,  but  would  cost  an 
large  quantities,  delivered  in  the  breakwater,  about  50  cents  a  cubic 
foot,  or  $13.50  a  cubic  yard.  The  greater  part  of  this  cost  is  for  rail- 
road transportation. 

Stone  was  formerly  quarried  for  building  purposes  at  Lockport,  K.  Y. 
It  was  a  limestone  and  is  found  in  rather  thin  layers.  It  was  formerly 
used  in  certain  structures  on  the  Erie  Canal,  but  gave  bad  results  as 
to  durability,  and  has  been,  I  was  informed,  very  largely  replaced.  It 
is  not  worth  considering  for  our  purpose. 

Eastward  of  Lockport  and  along  the  same  ridge,  parallel  to  the  Erie 
Canal,  are  found  quarries  of  sandstone  known  to  the  trade  as  Medina 
sandstone.  I  visited  Albion,  N.  Y.,  where  some  of  the  largest  and  best 
quarries  are  being  worked.  The  stone  is  a  tine-grained  siliceous  sand- 
stone, sometimes  verging  on  quartzite.  Its  color  varies  from  gray  to 
red,  and  it  shows  a  decided  conchoidal  fracture.  It  is  quite  extensively 
used  for  paving,  flagging,  curbing,  and  for  window  sills,  lintels,  etc. 
The  thickest  layers  that  I  saw  in  the  quarries  I  visited  were  from  4  to 
6  feet.  The  total  thickness  of  stone  worked  is  about  12  feet,  and  about 
S  or  10  feet  of  stripping  has  to  be  done  to  uncover  it. 

The  channeling  machines  are  not  used  in  these  quarries.  The  stone 
is  broken  out  by  simultaneous  blasts  of  very  small  charges  of  black 
powder  in  plugged  holes.  The  quarry  is  less  than  a  quarter  of  a  mile 
from  the  Erie  Canal  and  the  stone  is  all  shipped  by  water.  The  der- 
ricks at  this  quarry  can  handle  blocks  of  over  10  tons  in  weight.  The 
cost  of  transporting  the  stone  by  water  to  Buffalo  is  said  to  be  about 
75  cents  a  cubic  yard.  In  large  quantities,  giving  steady  employment 
to  boats,  it  might  be  done  for  a  little  less.  The  manager  stated  that  he 
would  furnish  small  stone  delivered  on  the  boat  in  Buffalo  Harbor  for  $1 
a  cubic  yard.  He  would  furnish  larger  stone,  that  is  to  say,  a  kind  of 
quarry  waste  of  irregular-shaped  pieces,  weighing  from  1,000  to  3,000 
pounds,  for  $1.50  a  cubic  yard  loaded  on  the  boats.  He  would  furnish 
still  larger  pieces  of  3  or  4  tons  in  weight  for  $3  a  cubic  yard  on  the 
boats;  but  he  would  not  undertake  to  furnish  stone  of  10  tons  weight, 
that  is  to  say,  blocks  of  good  symmetrical  form  where  the  smallest 
dimension  was  not  less  than  one-third  the  largest  dimension,  for  less 
than  $4  a  cubic  yard  on  the  boats.  This  would  make  this  stone  cost  not 
less  than  $5  a  cubic  yard  in  the  break- water.  He  stated  that  the  price, 
$4,"  would  do  little  more  than  cover  the  labor  required  in  the  quarry. 
He  thought  that  his  quarry  could  furnish  about  150  boat  loads  in  the 
course  of  a  season.  This  would  be  a  little  less  than  20,000  yards.  He 
t  bought  that  it  would  take  the  combined  effort  of  all  the  quarries  on  the 
Medina  Bidge  a  great  many  years  to  furnish  the  amount  of  stone  desired. 
It  seems  to  me,  therefore,  as  the  result  of  this  investigation,  that 
Kelly  Island  furnishes  the  most  promising  locality  from  whence  to 
obtain  the  large  stone,  and  that  $4  a  cubic  yard  in  place  is  as  low 
an  estimate  of  cost  as  the  Board  can  safely  assume.    It  seems  to  me, 
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further,  that  the  small  stone  required  can  best  be  obtained  from  the 
Medina  quarries  or  other  points  in  the  vicinity  of  Buffalo,  and  that  $1 
a  cubic  yard  is  as  low  a  price  as  the  Board  can  safely  assume  for  it 

I  ascertained  that  stone  has  actually  been  furnished  in  the  Buffalo 
Breakwater  at  this  price. 
Respectfully  submitted. 

Dan  O.  Kingman, 
Captain  of  Engineers, 
The  Board  op  Engineer  Oppioers  on  Bupfalo  Harbor. 


Breakwater  construction. — Begun  in   1869;   continued  as  shown  in 
table: 


Year. 


;  Length 
'  of  crib 
I    sunk. 


1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 


Feet. 
150 
800 
750 
425 
263 
100 


150 
150 


1880 

1881 

1 

350 
500 

1882 

200 
300 

1888 

450 

1884 r 

800 

1885 

450 

1891 

200 
450 

1893 

800 

Foundation'Snperatruc- 
flnished .       tare  laid . 


Feet. 
150 
950 
1,711 
2,136 
2,399 
2,499 
2,515 
2,765 
2,915 
3,074 


3,436 
3,926 
4,126 

4,437 

4,891 

5,696.9 

6, 146. 9 

6,349.8 

6,802.4 

7,608.7 


Feet. 


400 
783 
870 
231 
415 


200 
200 


150 
350 


504 
604 
454 

806.9 

200 

452.9 

452.6 

806.3 


Total 

completed 

length. 


Feet. 


1,183 
1,853 
2,048 
2,499 
2,515 
2,715 
2,924 


3,976 
3,426 


I 


4,437    : 

4,891 

5,696.* 

5,896.9, 

6,349.6] 

6,802.4 

7,608.? 


Statement  of  appropriations  and  allotments  made  for  improving  harbor  at  Buffalo,  N.  F., 
from  May  26,  1826,  to  the  present  time. 


May  26, 1826 $15, 

May  19,1828 34, 

April,  23,  1830 15, 

March2,183l 12, 

Joly3,1832 10, 

March2,1833 31, 

June28,  1834 20, 

July7,  1838 % *68, 

June  11,  1844 40, 

August  30, 1852 14, 

March  3, 1853 

March  2, 1855 

June28,  1864 1 15, 

Jnly<2,M64 37, 

June£3,  1066 131, 

Ma«sh2,  1867 100, 

AprillO,  1869 t89, 

Julyl0,1870 80, 

March  3, 1871 100, 


000.00 
206.00 
488.00 
900.00 
300.00 
700.00 
000.00 
500.00 
000.00 
000.00 
349.05 
452. 32 
000.00 
500.00 
000.00 
000.00 
100.00 
000.00 
000.00 


June  10,  1872 t$98,485. 

March  3, 1873 75,000. 

February  23, 1874 20,000. 

June23,  1874 75,000. 

March  3, 1875 100,000. 

August  4, 1877 85,000.01 

June  18,  1878 80,000.01 

March3,1879 100,000.<X 

June  14,  1880 90,000.0( 

March  3, 1881 90,000.01 

August2,  1882 125,000.0 

July  5,  1884 100,000.01 

August  5, 1886 112,500.01 

August  11,  1888 225, 000. 0( 

Septembers,  1890 800,000.0* 

July  13,  1892 800,000.01 

August  17, 1894 70,000.01 


Total 2,861,480.4] 


*  Two  appropriations. 

t  Allotment  from  general  bill. 

t  Includes  $23,485.04  which  had  reverted  to  Treasury  and  was  reappropriated. 
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COMMERCIAL  STATISTICS  OF  BUFFALO  HARBOR,  NEW  YORK. 
[Compiled  from  the  report  of  the  Buffalo  Merchants'  Exchange  for  the  year  1894.] 
Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1894. 


Home  ports. 

Foreign  ports. 

Total. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Arrivals 

'  3,932 
4,075 

4,075.016 
4, 318, 669 

863 
794 

248, 521 
147,696 

4,795 
4,869 

4,323,537 

4, 466, 365 

Vessels. 

Tonnage. 

Tot*)  arrivals  and  departures ,,.,.-,..,.. - 

9,664 

8, 789, 902 

Decrease  In  1894 : 

520 
469 

435,480 

Denertinir  ........... ..-. ..-   -   --           

269, 117 

Tfftal..xr. t.,,, 

989 

704,597 

Enrolled  at  port  of  Buffalo,  N.  Y.,  1894. 

sum 

177, 708. 85 

Amount  of  revenue  collected  at  the  port  of  Buffalo  In  1894,  $473,830.50;  decrease  in  1894,  $280,454.94 
Receipts  by  Jake  for  the  years  1890,  1891, 1892^1893,  and  1894. 


Articles. 


Barter 

Corn 

Flonr 

Oats 

Rye 

Wheat 

Flaxseed 

Feed 

Malt... 

Oatmeal 

Pease  

Oilcake 

8eeds  

Lumber 

Timber 

Laths 

Shingles 

Posts 

Ties 

Staves 

Store  bolts.... 

Copper 

Copper  matte 

Iron  ore 

Iron,  pig 

Lead,  pigs — 
Spelter  plates 

Glucose 

Lard 

Pork 

Wool 

Total... 


1890. 


Tons. 

127,977 

1,279,963 

612. 067 

221,772 

35,886 

746.059 

75,093 

76,853 

11,585 

1,527 

1.969 

38.333 

3,266 

502,835 

471,450 

8,562 

8,820 

1.200 

14,783 

388 

10,496 

'39,636 

40,000 

551,040 

33,910 

23,350 

0,265 

1.179 

65.010 

5,590 

3,505 


1891. 


Tons. 

104.955 

858,876 

693, 147 

199,266 

156,895 

2, 308, 379 

177, 030 

89,119 

11,910 

890 

6,575 

30,653 

3, 375 

459, 776 

857, 170 

1,378 

5.389 

2.249 

17,893 

170 

14,608  < 

50,934 

20,  420 

421,890 

30,730 

27,938 

5.894 

12,900 

18.123 

4.821 

13,841 


1892. 


Tons. 

110,423 

938,956 

955,120 

264,004 

36,863 

2, 347, 307 

163, 337 

110,671 

8,502 

3,869 

2,015 

41,952 

5,590 

523, 215 

610,000 

■3.363 

5,060 

700 

23,438 


11,840 

34,860 

16,950 

224,720 

46,160 

25.309 

6,202 

38,310 

20,784 

8,440 

6,954 


5,023,269       6,614,903  |    6,609,923 


1893. 


Tons. 

138,995 
1, 175, 659 
1,035,085 

831,202 

18,049 

2,047,313 

136,542 

122,300 
9,391 


2,030 

20,951 

6,397 

501, 814 

336,000 

3.813 

6,097 

168 

18,975 


10,128 

64,030 

13,770 

243,442 

33,950 

34,488 

9,902 

43,262 

15,559 

1,354 

2,390 


1894. 


Receipts  by  lake  during  the  year  ending  December  81,  1894. 


Tons. 

207,002 

843,277 

1,125.876 

248,964 

14.033 

1,505,824 

41,440 

133,250 

13.429 

7.265 

3,519 

16,385 

2,384 

419, 170 

228.900 

1.952 

12, 613 

553 

14,709 

340 

7,992 

93,658 

3,752 

306,670 

26,324 

21,855 

12,400 

73, 012 

61,501 

3.666 

7,315 


6,383,956  ,      5,457,030 


Articles. 


I 


Tons. 


Grain,  flow,  and  malt 3,958,405 

Lumber j  686,229 

Copper,  iron,  zinc,  and  lead 464, 659 

Other  receipts '  347,737 


Total. 


5,457,030 


Percent- 
ages. 


72.54 
12.58 
8.51 
6.37 

100 
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Shipments  by  lake  from  Buffalo  Harbor  for  the  years  1890, 1891, 1892, 1893,  and  1894. 


Article*. 

1600. 

1801. 

1802. 

1803. 

WW. 

Coal 

2.157,810 
01. 146 
25.260 
34,287 

2,365,805 

81, 578 

24,680 

0,055 

2,852,830 
88,036 
21,688 
13,235 

2,703,673 

65,156 

87,361 

7,317 

110,426 

2,485,255 
71,  413 

Salt    

104,845 

980 

Sugar 

196,077 

. 

Total 

2. 308. 503 

2,481,208 

2,076,183 

2,032,030 

2, 859, 470 

Shipments  by  lake  during  the  year  ending  December  81, 

1894. 

Articles. 

Ton*.      I 

Percent- 
ages. 

Coal 

2,485,255  ! 

71,413 

104,845  ! 

080  I 

106,077  1 

86.01 

2.50 

Salt 

3.66 

Railroad  iron •. 

.04 

Sugar *...*....*... » 

6.89 

Total 

2,850,470  | 

100 

Receipts,  1894. 
(1  inch  =  1,500,000  tone] 


GRAM  PRODUCTS. 


LUMBER.    0RES.WSC 
MSTALS. 


Shipments,  1894. 


COAL, 


NN5. 

IMPROVEMENT  OF    TONAWANDA  HARBOR  AND    NIAGARA  RIVER,  NEW 

YORK. 

Object. — To  provide  a  navigable  channel  from  the  entrance  to  the 
Niagara  River  at  Lake  Erie  to  the  north  end  of  Tonawanda  Harbor, 
and  to  dredge  that  harbor  to  a  depth  permitting  its  use  by  vessels  with 
16-foot  draft. 

Project. — To  remove  obstructions  so  as  to  make  a  channel  400  feet 
wide  and  18  feet  deep,  which  includes  work  at  the  following  places : 

1.  On  the  reef  known  as  "  Horseshoe  Reef1'  at  the  entrance  of  Niagara 
River. 

2.  On  the  shoal  place  at  the  head  of  Strawberry  Island. 

3.  A  few  shoal  places  abreast  of  the  lower  end  of  Rattlesnake  Island. 

4.  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  the  entire  front  of  Tonawanda. 

This  project  was  approved  in  1888. 


Digitized  by  VjOOQlC 


APPENDIX  N  N — REPORT  OF  MAJOR  RUFFNER.     3163 

Operations  during  the  fiscal  year. — Under  contracts  with  Hiugston  & 
Woods,  Buffalo,  N.  Y.,  dredging  operations  were  carried  on  at  the  Horse- 
shoe Beef,  at  Strawberry  Island,  and  at  Tonawanda  Harbor,  as  follows: 

Horseshoe  Reef.— Dredging  began  on  April  30, 1894.  On  July  24  a 
second  dredge  was  placed  on  the  work,  and  both  dredges  worked  until 
the  close  of  the  season,  October  27.  A  drill  boat  was  employed  from 
May  12  to  July  31.  All  needed  blasting  was  completed  at  the  close  of 
the  season  of  1894,  and  there  remained  of  the  dredging  the  removal  of 
a  triangular  area  of  about  70  feet  in  width  at  the  upper  end,  on  the 
west  side  of  the  channel  and  a  ridge  at  the  lower  end,  near  mid-chan- 
nel, of  loose  rock,  clay,  and  gravel.  A  dredge  began  operations  on  May 
13, 1895,  for  the  season  of  1895,  and  at  the  close  of  the  fiscal  year  had 
nearly  completed  the  channel,  and  the  project,  at  this  point.  The  width 
of  the  completed  channel  will  be  fully  400  feet;  depth,  18  feet  at  mean 
lake  level.  This  will  afford  an  ample  channel  18  feet  deep  down  to 
Strawberry  Island,  except  that  opposite  the  waterworks  pier  tUe  chan- 
nel will  not  have  a  full  width  of  400  feet.  In  his  revised  estimate,  page 
2890,  Report  of  Chief  of  Engineers,  1891,  Maj.  Amos  Stickney  esti- 
mates the  work  required  at  this  point  as  follows:  "At  waterworks  pier 
(west  channel),  15,555  cubic  yards  rock  excavation,  at  $10,  $155,550." 
It  is  a  question  if  excavation  could  be  done  (should  it  become  neces- 
sary) at  any  reasonable  cost  at  this  point  owing  to  the  rapid  current. 

SUMMARY. 


Season  of 
1894. 


Season  of 
1885  to 
Julyl. 


Work  of  dredges hours.-'  1,986 

Work  of  togs do....  2,827 

Work  of  drfl] boat do....  990.5 

Holes  drilled  and  blasted number..  1,316 

Cubic  yards  dredged  and  damped, scow  measure do....     *    12,760 

Total  earnings  of  contractors $31,842.99 


402.6 
402.6 

None. 

None. 

2,880 
$3,542.00 


It  is  of  special  interest  to  note  that,  during  the  past  four  seasons, 
there  have  been  removed  from  this  reef  29,773  cubic  yards  of  rock  at  an 
expense  of  $76,480  paid  the  contractors,  an  average  of  $2.57  per  cubic 
yard.  This  is  exclusive  of  office  and  inspection  expenses.  The  original 
depth  ranged  from  12  to  18  feet. 

An  obstacle  with  only  12  feet  of  water  over  it,  that  had  been  struck 
by  the  Newaygo^had  been  located  in  the  main  channel  about  1,000  feet 
above  the  waterworks  pier.  The  obstruction  was  in  very  swift  water, 
involving  great  difficulty  in  removal,  but  after  considerable  delay  was 
removed  by  the  dredging  contractors  betweeen  July  23  and  August 
17.  It  proved  to  be  a  boiler  of  the  tug  Danforth,  which  was  capsized 
in  the  river  several  years  ago.  The  total  cost  of  removal  was  $1,231, 
an  expensive  and  ugly  job. 

Strawberry  Island. — The  channel  at  Strawberry  Island,  previously 
dredged  400  feet  wide  and  16  feet  deep,  is  to  be  deepened  to  18  feet. 
Dredging  operations  to  secure  this  improvement  were  begun,  under 
contract  with  Hingston  &  Woods,  Buffalo,  N.  Y.,  with  one  dredge,  on 
May  23, 1895,  and  carried  on  continuously  to  the  end  of  the  fiscal  year. 
A  second  dredge  began  work  on  June  11, 1895. 

At  the  close  of  the  year  two  cuts  to  the  full  required  depth  of  18  feet, 
along  the  east  side  of  the  channel  for  a  width  of  40  feet  and  length  of 
1,400  feet,  had  been  nearly  completed.  The  dredging  is  in  broken  rock 
and  clay  and  bowlders,  in  places  very  hard,  but  all  of  it  can  likely  be 
removed  without  drilling. 
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Summary  of  work  during  fiscal  year  1895. 

Days  work  of  dredge 63.04 

Days  work  of  tag 62.48 

Cubic  yards  dredged 4,295 

Total  amount  paid  contractors $4, 427. 71 

Tonawanda  Harbor. — With  low  water  prevailing  in  the  lake  and  river 
after  the  opening  of  navigation,  vessels  met  with  considerable  difficulty 
in  Tonawanda  Harbor.  A  dredge  was  seut  there  and  on  May  8  began  the 
removal  of  a  bar  off  the  mouth  of  the  creek  where  the  water  had  shoaled 
2  feet.  This  bar  was  removed  to  a  depth  of  16  feet  at  mean  water  level 
by  May  23.  Owing  to  the  fact  that  a  w^ter  pipe  of  the  village  water 
system  lies  across  the  harbor  at  a  depth  of  not  more  than  16  feet, 
materially  interfering  with  the  proposed  deepening  of  the  harbor  to  18 
feet,  dredging  operations  were  suspended  until  this  pipe  should  be 
removed  by  the  proper  authorities,  and  the  dredge  was  transferred  to 
Strawberry  Island. 


Summary  of  work  during  the  fiscal  year  1895, 


Days  work  of  dredge 
Days  work  of  tuj 


15. 7715 
17.8325 


Days  work  ol  tug 17.  e 

Cubic  yards  dredged 2,246 

Total  paid  contractors , $1,148.25 

Statement  of  appropriations  made  for  improving  Tonawanda  Harbor  and  Niagara  River, 
from  August  11, 1888,  to  the  present  time. 

August  11,  1888 $100,000 

September  19,  1890 75,000 

July  13,1892.1 75,000 

August  17,  1894 50,000 

Total 300,000 

Abstract  of  proposals  for  hire  of  dredging  plant  on  improvement  of  Tonawanda  Harbor 
and  Niagara  River,  New  York,  opened  by  Maj.  E.  H.  Ruffner,  Corps  of  Engineers, 
at  2  p.  m.,  December  81, 1894,  in  response  to  advertisement  dated  November  80, 1894. 


No. 

Name  and  residence  of  bidder. 

For  dredge, 
per  day  of 
8  hours. 

For  drill 

boat,  per 

day  of 

8  hours. 

For  tag,  per 
day  or 
8  hoars. 

For  oper- 
ating tr.  S. 
sounding 
scow,  per 
day  of 
8  hoars. 

1 
2 

Hingston  &  Woods,  Buffalo,  N.  Y 

Carkin,  Stickney  &  Oram,  Saginaw,  East  Side, 
Mich 7 

$52.00 
100.00 

$52.00 
5.00 

$18.40 

20.00 

• 

$14.60 
6.00 

Amount  available,  $40,000.    Bid  No.  1  recommended  for  acceptance. 

Money  statement 

July  1,  1894,  balance  unexpended... $27,410.17 

Amount  appropriated  by  act  of  August  17, 1894 50,000.00 

77,410.17 
June  30,  1895,  amount  expended  during  fiscal  year 31, 443. 91 

Jnly  1, 1895,  balance  unexpended 45,966.26 

July  1,  1895,  outstanding  liabilities $6,500.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 39, 466. 26 

■  45, 966. 26 

{Amount  (estimated)  required  for  completion  of  existing  project 958, 090. 16 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  8TATI8TICS  OF  NIAGARA  RIVER  AND  TONAWANDA  HARBOR,  NEW  YORK. 
[Compiled  from  the  report  of  the  Buffalo  Merchant*'  Exchange  for  the  year  1894.] 
Arrival*  and  departures  of  vessels  for  the  year  ending  December  81, 1894. 


District. 

Arrivals  from—    - 

Departures  to— 

Home  ports. 

Foreign  ports. 

Home  ports. 

Foreign  ports. 

Buffalo  district 

1       *   * 
No.         Tons. 

226  i    103,811 

351  |    252,406 

No. 
14 
41 

Tons. 
4,668 
14,974 

No. 
229 
340 

Tout. 
99,007 
246,586 

No.  ' 
16 
28 

Tout. 
4,232 
10, 946 

Niagara  district  * 

Total 

577  |    356,217 

I 

55 

19,642 

569 

845,593 

44 

15, 178 

*  Port  Day  tonnage  deducted. 
Total  arrivals  and  departures. 


District. 

Arrivals. 

Departures. 

No. 

Tons. 

No. 

Tons. 

Buffalo  district 

240 
392 

108,479 
267,380 

245 
368 

103,239 
257,532 

Niagara  district* 

Total 

632 

375,859 

613 

360,771 

*  Port  Day  tonnage  deducted. 


1,245 


Entered  and  cleared  in  1894,  of  vessels 

Decrease  in  1894,  of  vessels 88 

Entered  and  cleared  in  1891,  of  tonnage 736,630 

Iucrcasoin  1894,  of  tonnage 41,076 

Revenue  collected  on  foreign  lumber  in  1894 98,161.06 

dumber  of  vessels  and  rafts  passing  the  International  Bridge  in  Ike  years  1890, 1891, 1892> 

1898,  and  1894. 


Vessels. 

1890. 

1891. 

1892. 

1893. 

1894. 

8,401 

3,896 

54 

9,597 

3,544 

61 

10,132 

8,872 

40 

8,796 

2,820 

25 

10,408 

3,075 

13 

Rafts 

Total 

12,351 

13,202 

14,044 

11,071 

13,496 

The  decrease  in  1893  is  attributed  to  tho  labor  troubles  at  Tona vranda  and  the  diversion  of  pleasure 
traffic  from  Grand  Island  to  Lake  Erie  resorts. 

Principal  receipts  for  the  years  1890,  1891,  1892,  1898,  and  1894. 


Articles. 


Lumber 

Shingles 

Laths 

Pickets 

Posts 

Railroad  ties. 

Iron  ore 

Limestone 

Pig  iron 

Copper 

Palp  wood 

Timber 

Tote.. 


1890. 


Tons. 
1,255,889 
0,2G8 
3,260 


792 


785,000 
2, 001, 209 


1891. 


Tons. 

884. 646 
6,307 
2,052 


8,092 


901,097 


Tons. 

871,508 

5,137 

1,501 

991 


21.333 

85,772 

7,728 

1,440 

**""i6o 


996,370 


1893. 


Tons. 

752,936 
3,031 
3,308 


5,152 
66,617 
11,868 

1,460 

"i5,"770' 


860,142 


1894. 


Tons. 
712,087 
3,776 
2,124 


1,200 

2,514 

93,684 


4,370 

700 

17. 812 


838,267 
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Receipts,  in  tons  and  percentages,  for  Ja*  jpor  ending  December  SI,  1894. 


Articles. 

Tons. 

Percent- 
age. 

Lumber  in  all  ohapes 

739,513 
98,754 

88*  23 

Iron,  copper,  etc 

11.71 

Total 

838,287 

100.00 

N  N  6. 

IMPROVEMENT    OF    NIAGARA  RIVER  FROM   TONAWANDA  TO   PORT 

DAY,  NEW  YORK. 

Under  provisions  of  act  of  September  19, 1890,  a  survey  of  this  locality 
was  made  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  and  his  report 
thereon  of  December  31, 1891,  with  project  for  improvement,  was  sub- 
mitted to  Congress  and  printed  as  House  Ex.  Doc.  No.  67,  Fifty-second 
Congress,  first  session  (reprinted  as  Appendix  NN9,  Annual  Report 
Chief  of  Engineers,  1892).  This  project  contemplated  the  formation  of 
a  channel  300  feet  wide  from  Tonawanda  down  to  Conners  Island,  200 
feet  wide  from  Conners  Island  to  Grass  Island,  and  increasing  from 
200  to  400  feet  wide  from  Grass  Island  to  Port  Day,  and  construction  of 
embankment,  from  rock  excavated  from  the  channel,  extending  from 
Conuers  Island  to  Port  Day,  so  as  to  inclose  the  lower  end  of  the  chan- 
nel. A  channel  of  12  feet  depth  was  proposed,  although  it  was  inciden- 
tally estimated  that  a  channel  of  8  feet  depth  should  be  first  provided, 
which  could  be  enlarged  as  an  iucrease  of  commerce  might  demand. 
The  cost  of  the  proposed  channel,  8  feet  deep  at  mean  lake  level  (6  feet 
at  low  water),  was  estimated  at  $257,829. 

The  river  and  harbor  act  approved  July  1&  1892,  appropriated  $20,000 
for  the  commencement  of  work  upon  the  8  foot  channel. 

During  the  season  of  1892  the  practicability  of  constant  navigation 
of  Niagara  River  by  vessels  of  upward  of  6  feet  draft  to  the  harbor  back 
of  Conners  Island,  which  is  within  easy  land  communication  with  Port 
Day,  was  demonstrated.  These  commercial  developments  showed  that 
adherence  to  the  project  approved  by  Congress  would  be  inexpedient 
and  would  accomplish  no  results  useful  to  navigation,  and  that  a  modi- 
fication of  the  project  would  be  desirable,  looking  to  the  excavation  of 
a  channel  12  feet  deep  down  to  Conners  Island  and  omitting  the  work 
proposed  below  that  point  to  Port  Day.  For  these  reasons  expenditure 
of  the  appropriation  of  July  13,  1892,  was,  under  the  authority  of  the 
Secretary  of  War,  suspended  until  further  action  in  the  matter  had 
been  taken  by  Congress. 

By  act  of  Congress  of  August  17,  1894,  provision  was  made  for 
"improving  Niagara  River  from  Tonawanda  to  Port  Day,  with  a  view 
of  obtaining  a  channel  of  12  feet  depth  to  Schlosser's  Dock,  by  cutting 
through  the  shoal  at  the  head  of  Conners  Island,  as  indicated  in  the 
Report  of  the  Chief  of  Engineers  for  1893,  page  3113,  $10,000;  and  the 
unexpended  balance  of  the  appropriation  heretofore  made  in  the  river 
and  "harbor  act  of  July  13, 1892,  for  the  improvement  of  the  Niagara 
River  from  Tonawanda  to  Port  Day  is  hereby  reappropriated  for  this 
purpose."  The  amount  available  under  this  act  was  $30,000.  Under 
contract  of  October  20, 1894,  with  Hingston  &  Woods,  Buffalo,  N.  Y., 
dredging  through  the  shoal  at  the  head  of  Conners  Island  was  begun 
on  October  22,  and  closed,  for  the  season  of  1894,  on  December  27, 1894. 
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Dredging  was  resumed  on  May  1, 1895,  and  was  progressing  well  at 
the  close  of  the  fiscal  year.  The  proposed  channel  across  the  bar  is  to 
be  200  feet  wide  and  14  feet  deep  at  mean  water  level. 

The  material  is  hard,  indurated  clay,  with  bowlders,  overlaid  with 
lighter  material,  varying  in  thickness.  All  can  be  removed  by  dredg- 
ing alone. 

On  May  31,  1895,  three  cuts,  affording  a  channel  fully  50  feet  wide 
and  14  feet  deep  at  mean  water  level,  were  completed,  and  the  announce- 
ment could  be  made  that  Niagara  Falls  had  entered  the  list  of  lake 
ports.  At  the  close  of  the  fiscal  year  the  channel  had  been  increased  in 
width  to  70  feet,  at  full  depth,  throughout  the  entire  length  of  the  shoal, 
viz,  1,700  feet. 

Summary  for  the  fiscal  year 

Hours' work  of  dredges.. 1,420.086 

Hours' work  of  tugs 1,393.44 

Cubic  yards  dredged  and  dumped,  scow  measure 32, 044 

Total  cost  of  dredging $11,090.78 

Cost  per  cubic  yard $0,346 

The  dredging  will  be  pushed  with  two  dredges,  and  it  ia  expected  that 
the  channel  through  the  shoal  will  be  fully  completed  before  the  close  of 
the  present  contract,  December  1, 1895,  and  a  small  balance  remain  for 
dredging  on  shoal  spots  below  Tonawanda. 

Abstract  of  proposals  for  the  hire  of  dredges,  drill  boat,  and  tugs  for  use  on  the  Niagara 
River,  between  Tonawanda  and  Port  Day,  opened  by  Maj.  E.  H.  Rujfner,  Corps  of 
Engineers,  October  15, 1894,  at  Buffalo,  N,  Y.,  in  response  to  advei'tisement  dated  Sep- 
tember 14,  1894. 


No. 

Name  and  residence  of  bidder 

For  dredge, 
per  day  of 
8  hours. 

FordriU 

boat,  per 

day  of  8 

hours. 

For  tugs, 
per  day  of 
8  hours. 

1 

2 

Hingston  &  Woods,  Buffalo,  N.  Y 

Carkin,  Stickney  &  Cram,  Saginaw,  Eaat  Side,  Mich 

$49.92 
79.20 

$49.92 
38.00 

$12.80 
24.00 

Bid  No.  1  recommended  accepted.    Amount  available,  $30,000. 

Statement  of  appropriations  for  improving  Niagara  River  from  Tonawanda  to  Port 

Day,  N.  T. 

July  13,  1892 *$20,000 

August  17,  1894 10,000 

Total 30,000 

Money  statement. 

July  1, 1894,  balance  unexpended *$20,000.00 

t  Amount  appropriated  by  act  of  August  17, 1894 10,000.00 

30,000.00 
June  30, 1895,  amount  expended  during  fiscal  year 8, 315. 77 

July  1,  1895,  balance  unexpended : 21,684.23 

July  1,  1895,  outstanding  liabilities $3,577.50 

July  1,  1895,  amount  covered  by  uncompleted  contracts 18, 106. 73 

— 21,684.23 

{Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


"  Reappropriated  August  17, 1894. 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  at  Port  Day,  N.  Y.,for  the  year  ending  December  31, 1894. 


Arrivals  from 
_       .                                                         home  ports. 
Vessels.                                                                r 

Departure*  to 
borne  ports. 

No. 

Tons. 

No. 

Tons. 

Stesjners 217 

42,579 

217 

42,579 

1 

Total  arrivals  and  departures  of  vessels 434 

Decrease  in  1894  of  vessels » 38 

Total  arrivals  and  departures  of  tonnage 85,158 

Decrease  in  1894  of  tonnage 10,942 

Principal  receipts,  palp  wood. 

Fourteen  thousand  cords  of  pulp  wood,  valued  at  $63,000,  included  in  Tonawanda 
receipts,  were  transferred  by  river  to  Port  Day.  -' 


N  N  7. 
IMPROVEMENT  OK  WILSON  HARBOR,  NEW  YORK. 

Object. — To  obtain  a  12-foot  channel  from  Twelve  Mile  Creek  to  Lake 
Ontario. 

Project. — The  present  project  was  submitted  in  1873,  and  proposed  to 
extend  piers  to  the  12-foot  curve  in  Lake  Ontario,  and  to  dredge  a  chan- 
nel 12  feet  deep  between  the  piers  and  for  a  width  of  100  feet,  from  the 
shore  end  of  the  piers  to  the  deep  water  in  the  creek.  x 

Present  works. — The  piers  are  prolongations  of  piers  built  by  private 
parties  in  1846.  At  present  the  west  pier  is  832  feet  long  and  the  east 
pier  850  feet  loug.  There  is  also  a  shore  protection  for  the  east  pier. 
This  is  3G0  feet  long.  The  channel  has  an  available  depth  of  9.5  feet 
for  a  width  of  100  feet  from  the  west  pier. 

CONDITION   OF  THE  WORKS. 

For  several  years  a  detailed  estimate  has  been  submitted  of  the  repairs 
needed  to  put  the  piers  in  good  condition.  This  estimate  aggregated 
$13,364.20.  Should  an  appropriation  be  made  for  this  harbor  it  would 
not  be  wise  to  expend  it  in  continuation  of  the  original  project  before 
making  these  repairs.  Probably  the  estimate  made  in  1890  would  not 
cover  the  needed  repairs  to-day,  and  not  less  than  $15,000  would  be 
needed  for  this  purpose. 

The  channel. — This  remains  in  fairly  good  condition  for  the  craft  which 
can  pass  it,  but  as  this  is  only  8.5  feet  no  mercantile  vessel  can  use  the 
harbor.  The  dredging  operations  developed  a  quantity  of  rock  greater 
than  was  looked  for  when  the  project  was  made,  and  an  estimate  of 
4,200  cubic  yards  of  rock,  in  place,  was  made  of  the  amount  to  be* 
removed  before  the  12  feet  desired  could  be  secured.  In  addition  to  this 
an  increasing  amount  of  sand  is  accumulating  constantly  in  the  channel. 
No  dredging  has  been  done  since  1889,  when  nearly  25,000  yards  was 
removed. 

Estimated  cost  of  work. — In  order  to  complete  the  present  project  there 
remain — 

4,200  cubic  yards  rock  excavation ,  at  $3  per  cubic  yard $12, 600 

700  cubic  yards  dredging,  at  30  cents  per  cubic  yard 210 

12,  810 
Contingencies,  10  per  cent 1,281 

Total 14,091 
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Bat  as  the  needed  repairs  to  the  piers  exceed  this  amount  an  appro- 
priation intended  to  complete  the  project  and  repairs  to  piers  should 
iDclude  the  $15,000  additional  required  for  the  second  or  main  item. 
The  whole  work  could  be  done  in  one  season,  and  the  amount  necessary 
to  put  the  port  in  the  condition  intended  when  its  improvement  began 
is  $29,091. 

There  being  no  funds  on  hand  nothing  is  intended  at  present. 

Statement  of  appropriations. 

March  3, 1875 $10,000 

August  14, 1876 10,000 

June  14, 1880 10,000 

March  3,  1881 10,000 

Augu8t2f1882 10,000 

Augu8t5,1886 10,000 

August  11, 1888 5,000 

Total 65,000 

Money  statement 

July  1,1894,  balance  unexpended $21.49 

July  1,1895,  balance  unexpended 21.49 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 069. 51 
Amount  that  can  be  pro  fitably  expended  in  fiscal  year  end  ins  June  30, 1897    29, 091. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  mr.  j.  c.  quintus,  assistant  engineer. 

United  States  Engineer  Office, 

Buffalo,  N.  Y.,  July  15, 1895. 

Major  :  I  would  respectfully  submit  the  following  report  on  inspection  of  Wilson 
Harbor,  New  York,  made  by  me  July  12, 1895 : 

The  piers  are  in  the  same  condition  as  noted  in  the  annual  report  for  1889  and  the 
flame  repairs  are  needed. 

The  west  pier  is  of  course  the  more  exposed  and  requires  the  greater  amount  of 
work  done  on  it.  There  is  needed  a  new  superstructure  over  the  outer  500  feet  of  the 
pier.  With  stone  filling  on  hand,  and,  basing  estimate  on  cost  of  work  done  in  1889, 
the  cost  of  this  new  superstructure  would  be: 

500  linear  feet,  at  $15  per  linear  foot $7,500 

The  inner  200  feet  of  the  west  pier,  being  inside  of  the  beach  line,  will  stand,  no 
doubt,  with  minor  repairing,  for  some  years. 

With  only  a  small  amount  of  money  available,  work  on  the  west  pier  could  be  con- 
fined to  repairing  the  extreme  outer  end  of  the  pier  and  patching  the  deck  where 
needed  at  a  cost  of  about  $700. 

The  east  pier  is  intact  and  should  last  for  some  years  with  minor  repairs  to  deck 
and  refilling  with  stone  the  outer  end,  now  empty.  At  the  time  of  inspection  there 
were  200  planks  partly  decayed  along  the  structure.  Many  of  the  worst  places  have 
been  patched  by  the  Lake  Island  Park  Company  to  prevent  accidents  to  excursion- 
ists visiting  the  park.  The  stone  filling  in  this  pier  is  from  1  to  2  feet  deep  below 
deck;  not  sufficient  to  hold  it.  The  repairs  to  deck  and  outer  end  could  likely  be 
made  for  $300. 

The  pile  protection  at  inner  end  of  west  pier  is  in  good  condition,  but  no  longer 
needed. 

The  east  breakwater  is  as  good  as  new. 

The  channel— The  channefwas  dredged  in  1889,  and  according  to  map,  office  file 
41-3,  after  dredging,  was  9  to  10  feet  deep  through  outer  half  of  channel  between 
piers  and  12  to  12£  feet  through  inner  half  and  to  the  Tusoarora  Island  Channel. 

From  the  soundings  taken,  and  inspection.,  and  information  obtained  from  residents, 
it  is  evident  that  the  channel  has  now  returned  nearly  to  its  condition  before  dredg- 
ing, and  is  substantially  as  .shown  on  map  of  1887, 39-3.  This  would  indicate  a  fill- 
ing in  of  from  2  to  5  feet,  through  the  inner  half  of  channel, 
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In  July,  1895,  with  water  in  the  lake  2  feet  low,  the  Garden  City,  draft  6  feet,  can 
only  navigate  the  outer  half  of  the  channel.  In  a  sea  this  vessel  also  strikes  bottom 
at  entrance  between  piers.  The  exact  condition  of  the  channel  and  existence  or 
nonexistence  of  rock  can  only  be  determined  by  survey.  If  no  rock  should  be  met 
with,  a  channel  of  12  feet  depth,  150  feet  width,  could  be  made  at  a  cost  of  $5,000. 

The  estimate  made  in  1889,  to  complete  the  channel  and  all  work  in  rock,  was 
$12,810.  This  estimate  would  no  doubt  secure  the  required  channel  to  the  entrance 
of  Tuscarora  Island  Channel. 

The  project  calls  for  a  channel  "to  deep  water  in  the  creek."  This  "  deep  water," 
10  to  12  feet,  exists  for  a  distance  of  a  mile  or  more,  and  begins  opposite  the  pavilion 
in  the  park.  It  is  separated  from  the  deep  water  at  the  entrance  of  Tuscarora  Island 
Channel  by  a  bar  1,000  feet  long,  on  which  there  is  a  depth,  at  mean  level,  of  5  to  6 
feet.  The  material  appears  to  be  soft.  A  channel  across  the  bar  and  150  feet  wide 
would  cost  $10,000. 

The  work  at  Wilson  Harbor  may  bo  classed  as  follows : 

Urgent  work. 

Repairing  piers $1,000 

Dredging  channel,  150  feet  wide  and  10  feet  deep,  1,400  feet  long 3, 500 

Total 4,500 

Necessary  work. 

Repairing  piers $500 

Rebuilding  500  linear  feet  west  pier 7,500 

Dredging  10- foot  channel 3,500 

Total : 11,500 

To  complete  project. 

Dredging  channel  to  Tuscarora  Island  Channel,  1,400  feet  long,  150  feet  wide, 
to  depth  of  12  feet  (estimated,  1889) $14,000 

To  deep  water  in  creek  above  bar,  channel  150  feet  wide  to  12  feet  depth 
would  cost 10,000 

The  dredging  under  "  urgent"  and  "  necessary"  work  is  estimated  as  soft  digging 
at  25  cents  per  cubic  yard,  scow  measure.    As  the  location  and  amount  of  rock  in 
the  outer  end  of  channel  is  unknown,  it  would  no  doubt  be  advisable  to  do  further 
dredging  by  hired  plant  and  redredge  the  inner  half  of  the  channel  first. 
Respectfully  submitted. 

J.  C.  Quintus,  Assistant  Engineer. 
Maj.  E.  H.  Ruftner, 

Corps  of  Engineer *,  U.  S.  A. 


COMMERCIAL  STATISTICS  OF  WILSON  HARBOR,  NEW  YORK. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1894. 


Arrivals  from— 

Departures  to- 

Home  porta. 

Foreign  porta. 

Home  ports. 

Foreign  ports. 

Steamers 

No. 

Tons. 

No. 
86 

1 

Tons. 

13,035 

56 

No. 

Tons. 

No. 
36 

1 

Tons. 
13,035 
56 

Belling  vessels 

2 

503 

2 

503 

Total 

2 

503 

37 

13,091 

2 

503 

37 

13,001 

Total  arrivals  and  departures  ofvessels  in  1894 78 

Decrease  of  vessels  in  1894 21 

Total  arrivals  and  departures  of  tonnage  in  1894 27,188 

Decrease  of  tonnage  in  1894 8,672 

Amount  of  revenue  collected  in  1894 $41.25 

Value  of  exports  in  1894 $160 

Value  of  Imports  In  1894 $488 

Principal  exports,  fruit;  principal  imports,  shingles. 
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N  N8. 
IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  YORK. 

Object. — To  obtain  a  protected  channel  13.5  feet  deep  at  mean  lake 
level  from  Lake  Ontario  to  the  bridge  crossing  Eighteen  Mile  Creek  at 
Main  street. 

Project.— -The  first  project  for  this  work  was  submitted  in  1846,  but  it 
was  not  executed.  The  present  project  was  adopted  in  June,  1891,  and 
is  substantially  the  project  of  1866  with  some  enlargements.  It  pro* 
vides  for  two  piers  extending  into  the  lake,  with  a  channel  between 
them.  Toe  piers  are  nearly  parallel  to  each  other,  about  200  feet  apart. 
The  east  pier  is  850  feet  long  and  the  west  pier  873  feet.  Between  the 
piers  the  channel  is  about  180  feet  wide,  the  limiting  lines  being  10  feet 
from  the  piers,  and  from  the  shore  end  of  the  piers  it  decreases  to  98 
feet  in  width  at  the  Main  Street  Bridge.  The  channel  depth  is  13.5  feet, 
measured  from  mean  lake  level. 

Present  tcork. — Bast  and  west  piers  and  the  channel  between  them. 

Condition  of  works. — Both  piers  are  in  good  condition,  and  the  chan- 
nel has  the  full  depth  between  the  limits  as  given. 

Proposed  operations. — The  project  for  this  harbor  is  completed,  and 
the  remaining  funds  will  be  used  for  maintenance. 

Statement  of  appropriations  made  for  improving  harbor  at  Oleott,  N.  Y.,  from  March  8, 

1867,  to  the  present  time. 


March2,1867 $60,000 

Jnlyll,1870 10,000 

March  3, 1871 5,000 

JnDelO,  1872 10,000 

March3,1873 10,000 

June  23, 1874 10,000 

March  3, 1875 10,000 


March  3, 1881...'. $3,000 

Augusts,  1886 10,000 

August  11, 1888 5,000 

September  19,  1890 30,000 

Total 163,000 


Money  statement. 

July  1, 1894,  balance  unexpended $5,376.23 

June  30, 1895,  amount  expended  during  fiscal  year 67.59 

July  1,1895,  balance  unexpended 5,306.64 

July  1, 1895,  outstanding  liabilities 15.00 

July  1,1895,  balance  available 5,293.64 


COMMERCIAL  STATISTICS  OF  OLCOTT  HARBOR,  NBW  YORK. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1894. 


Vessels. 

Arrivals 

from  foreign 

porta. 

Departures 

to  foreign 

ports. 

No. 

Tons. 

No. 

Tons. 

Steamers 

1 
1 

219 
12 

1 
1 

219 

8*iling  vessels 

12 

Total 

2 

231 

2 

231 

J°U1  arrivals  and  departures  of  vessels  daring  1894 4 

$****«  of  vessels  in  1894 8 

Total  arrivals  and  departures  of  tonnage  in  1894 462 

grease  of  tonnage  in  1894 1,232 

Reyenoo  collected  in  1894 $2 

valaeofexportsinl894 $450 

Principal  exports,  fruit. 
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N  Ng. 
IMPROVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

Object. — To  furnish  a  protected  channel  200  feet  wide  and  12  feet 
deep  from  deep  water  in  Lake  Ontario  to  deep  water  in  Oak  Orchard 
Creek. 

Project. — The  original  plan  for  this  improvement,  adopted  in  1836, 
consisted  in  contracting  the  mouth  of  the  creek  to  200  feet  by  two 
breakwaters  running  from  the  shore,  one  on  each  side,  and  a  channel 
between  two  parallel  piers  from  the  12-foot  curve  in  the  creek  to  the  same 
curve  in  the  lake.  This  project,  except  as  to  the  breakwaters,  is  still 
in  force. 

Present  works. — The  present  works  are  the  east  and  west  piers  and  a 
shore  protection.  The  piers  extend  to  the  12-foot  curve  in  the  lake. 
The  shore  protection,  beginning  at  the  shore  end  of  the  east  pier,  was 
built  in  1889  and  is  91  feet  long.  The  channel  has  a  depth  of  13.5  feet 
at  mean  lake  level  for  the  whole  width  between  the  piers,  excepting  10 
feet  along  each  pier. 

Condition  of  the  works. — The  east  pier  and  the  shore  protection  are 
in  good  condition  and  need  but  slight  repairs.  The  west  pier  has  set- 
tled, for  a  length  of  130  feet,  about  2  J  feet  on  the  harbor  side,  where  the 
pier  intersects  the  shore  line;  also  on  the  outer  end  toward  the  lake. 
Both  settlements  were  caused  by  very  rough  weather,  in  the  fall  of  1891, 
during  the  low  stage  of  water,  2.2  feet  below  mean  lake  level,  under- 
mining those  places.    The  channel  is  in  good  condition. 

Proposed  operations. — The  project  of  this  harbor  has  been  completed, 
but  a  certain  amount  of  money  should  be  appropriated  to  keep  it  in 
repair. 


Statement  of  appropriations  made  for  improving  harbor  at  Oak  Orchard,  N.  F.,  from 
July  4, 1836,  to  the  present  time. 


July  4,  1836 $5,000 

March  3, 1837 5,000 

July.  7,  1838 5,000 

June  11,  1844 5,000 

August  30, 1852 10,500 

March  2, 1807 87,000 

July  11,1870 8,000 

March  3, 1871 10,000 

June  19,  1872 2,500 

March3, 1873 10,000 

June23,  1874 10,000 

March  3, 1875 10,000 


August  14, 1876 $2,000 

Junel8,  1878 2,000 

March  3, 1879 1,000 

Junel4,  1880 500 

August  2, 1882 3,000 

July  5,  1884 5,000 

August  5, 1886 12,500 

August  11, 1888 6,000 

September  19, 1890 5,000 

Total 205,000 


Money  statement. 

July  1, 1894,  balance  unexpended 

June  30,  1895,  amount  expended  during  fiscal  year . . 


$462.34 
90.0^ 


July  1, 1895,  balance  unexpended. .. 
July  1, 1895,  outstanding  liabilities. 

July  1,  1895,  balance  available 


432.34 

7.50 


424.84 
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COMMERCIAL  STATISTICS  OF  OAK  ORCHARD  HARBOR,   NEW  YORK. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1894. 


Teasels. 

Arrivals 

from  foreign 

ports. 

Departures 

to  foreign 

ports. 

No. 

Tons. 

No.  |  Tons. 

Steamers 

1 
3 

31 
146 

1  '          31 

Sailing  vessels 

3           146 

Totsl 

4 

177 

4            177 

1 

Total  arrivals  and  departures  of  vessels  in  1804  . 


Total  arrivals  and  departures  of  tonnage  in  1894 
Bin  1894... 


8 

Decrease  of  tonnage In 1894. ...... 777.Y.. V..  7-  - . . ....  ."-"."."1 1 TI I  rrrmmr.  II  rr.'m  1 1  ."111  irr."-"         124 

Amount  of  revenue  collected  in  1894 $109.56 

Value  of  imports  in  1894 $1,038 

Principal  imports,  shingles,  laths,  and  posts. 


NN  io. 


PRELIMINARY  EXAMINATION  OP  DUNKIRK  HARBOR,  NEW  YORK. 
[Printed  in  House  Ex.  Doc.  No.  77,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1, 1894. 
SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  11, 1894,  from  Mjy.  E.  H.  Runner,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Dunkirk  Harbor,  New 
Tork,  made  to  comply  with  the  provisions  of  the  river  aud  harbor  act 
of  August  17, 1894. 

Mqor  Buffner  is  of  opinion  that  Dunkirk  Harbor  is  worthy  of 
improvement  with  a  view  of  securing  a  depth  of  16  feet,  aud  estimates 
that  the  survey  necessary  to  the  preparation  of  plan  and  estimate  for 
improvement  will  cost  $800;  but  Col.  H.  L.  Abbot,  Corps  of  Engineers, 
the  division  engineer,  dissents  from  the  views  of  Major  Buffner,  and  in 
his  opinion  the  harbor  is  not  worthy  of  improvement  by  the  General 
Government  to  the  extent  of  obtaining  a  navigable  depth  of  16  feet. 

In  my  opinion  Dunkirk  Harbor  is  worthy  of  improvement,  and  it  is 
recommended  that  the  survey  proposed  by  Major  Buffner  at  a  cost  of 
$800  be  made. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.}  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

report  of  maj.  e.  h.  ruffner,  corps  of  engineers. 

United  States  Engineer  Office, 

Buffalo,  N.  F.,  September  11, 1894. 
General:  In  accordance  with  the  provisions  of  the  river  and  harbor 
act  of  1892  a  preliminary  examination  was  made  of  Dunkirk  Harbor, 
New  York,  with  a  view  of  securing  16  feet  of  water.    That  report  was 
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published  as  House  Ex.  Doc.  No.  119,  Fifty-second  Congress,  second 
session,  and  appears  in  pages  3119-3130  of  the  Report  of  tbe  Chief  of 
Engineers,  United  States  Army,  for  1893.  Since  the  date  of  that  report 
the  breakwater  has  been  lengthened  250  feet,  bringing  the  total  length 
to  1,591  feet,  and  the  breakwater  and  pier  have  been  put  in  good  con- 
dition by  extensive  repairs.  The  channel  leading  into  the  harbor  and 
the  basin  near  the  piers  has  been  thoroughly  dredged  to  a  depth  of  13 
feet. 

*  During  1892,  60  vessels  arrived  and  60  departed,  and  in  1893, 54  ves- 
sels arrived  and  53  departed. 

No  change  has  occurred  in  the  situation  other  than  the  above.  From 
that  report  I  may  extract  the  following,  with  some  changes  and  some 
additions: 

The  history  of  Dunkirk  Harbor  shows  that  the  attempt  to  form  a 
protected  harbor,  with  a  13-foot  channel  to  it,  has  only  partially  suc- 
ceeded. Only  four  sevenths  of  the  outlying  breakwaters  were  ever 
constructed  and  maintained.  As  a  consequence,  piers  could  not  safely 
be  built  within  the  harbor,  nor  could  vessels  lie  there  in  all  storms. 
For  this  reason,  and  because  commerce  has  outgrown  a  13-foot  depth 
of  channel,  Dunkirk  never  recovered  from  the  depression  in  navigation 
.  interests,  which  was  at  its  lowest  on  the  lakes  in  1876-77,  and  did  not 
participate  in  the  revival  which  followed,  and  which  so  prospered  Buf- 
falo and  Tonawanda. 

If  to  this  history  I  add  that  at  present  the  piers  and  wharves  in  Dun- 
kirk Harbor  are  most  dilapidated  and  shorn  of  business,  and  that  no 
signs  of  any  repairs  to  them,  and  that  no  signs  of  improvement  of  any 
kind  are  visible,  we  shall  be  safe  in  concluding  that  the  only  alterna- 
tives before  us  are  either  the  harbor  should  be  improved,  completed, 
and  deepened,  or  else  the  United  States  should  cease  all  expenditures 
thereon.  It  clearly  is  of  no  avail  to  preserve  the  harbor  at  an  annual 
expense  of  from  $5,000  to  $10,000  for  less  than  100  vessel  entrances  and 
clearances.  Such  vessels  can  use  the  harbor  as  it  is  and  will  be  with- 
out further  expense. 

Would  the  commerce  of  the  port  improve  if  a  deep  and  safe  harbor 
were  here,  and  can  such  be  made  without  enormous  expenditure?  An 
affirmative  answer  to  this  question  will  declare  the  harbor  "  worthy  of 
improvement  by  the  General  Government." 

COMMERCIAL  OUTLOOK. 

There  are  five  railroads  passing  through  Dunkirk.  The  Lake  Shore 
and  Michigan  Southern  is  the  most  important,  with  its  large  east  and 
west  transportation  of  all  kinds  of  products  and  material.  By  this  line 
Buffalo  is  40  miles  distant  from  Dunkirk,  which  is  the  first  important 
station  after  leaving  Buffalo  for  Chicago. 

The  New  York,  Chicago  and  St.  Louis  Kailroad  is  parallel  to  the  Lake 
Shore  from  Buffalo  to  Chicago,  and  passes  through  Dunkirk  in  the 
southerly  portion  of  the  city.  The  Western  New  tfork  and  Pennsyl 
vania  Railroad  might,  under  certain  conditions,  be  the  most  important 
railroad,  for  the  interests  of  Dunkirk,  entering  that  city.  This  railroad 
has  one  line  from  Buffalo  to  Dunkirk  (there  leaving  the  lake  shore)  t( 
Oil  City,  137  miles.  A  cross  line  from  Oil  City  to  Olean,  116  miles,  or 
to  Bradford,  97  miles,  and  a  second  main  line  from  Buffalo  to  Olean  and 
Emporium,  211  miles,  make,  with  other  minor  branches,  a  network  which 
enables  the  road  to  do  a  large  coal  business.  If  this  road  should  choose 
to  use  Dunkirk  as  a  coal  harbor  (in  case  the  harbor  was  improved)  it 
would  be  able  to  throw  a  heavy  tonnage  there. 
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The  Dunkirk,  Allegheny  and  Pittsburg  Railroad  (now  owned  or  con- 
trolled by  those  who  control  the  New  York  Central)  extends  from  Dun- 
kirk to  Titusville,  91  miles.  By  building,  or  through  arrangement  with 
existing  lines,  this  road  might  also  use  Dunkirk  as  a  point  for  shipping 
coal  in  the  future. 

Lastly,  the  New  York,  Lake  Erie  and  Western  Railroad,  which  is  the 
only  road  that  has  tried  in  years  past  to  use  the  port,  and  which  has  been 
forced  to  abandon  its  decaying  dock  and  elevator,  lately  torn  down,  yet 
has  its  lines  connecting  with  pier  and  water  front.  This  road,  by  its 
branch  46  miles  long  to  Salamanca,  is  in  connection  with  its  main  east 
and  west  line,  which  is  joined  at  Hornellsville  by  the  line  from  Buffalo. 

From  Dunkirk  to  Jersey  City  by  this  route  is  459  miles.  From  Buf- 
falo via  Hornellsville  to  Jersey  City  it  is  423  miles.  Vessels  coming 
down  the  lakes  have  30  miles  farther  to  go  to  reach  Buffalo  than  to 
reach  Dunkirk,  so  that  the  total  to  New  York  via  either  way  is  practi- 
cally the  same.  The  whole  matter  rests  very  largely  with  the  railroads. 
If  in  the  future  they  should  become  crowded  in  dock  room,  or  find  it 
more  convenient  to  throw  a  part  of  their  bulky  business  via  Dunkirk 
instead  of  via  Buffalo  they  would  do  so.  It  is  quite  certain,  however, 
that  the  harbor  must  be  improved  before  the  railroads  would  entertain 
any  ideas  about  using  it.  The  proximity  to  Buffalo  on  one  side  and 
Erie  on  the  other  must  be  overcome  by  offering  equal  inducements  at 
Dunkirk. 

Should  a  coal  railroad  see  fit  to  use  the  harbor  it  would  be  in  rivalry 
or  in  relief  to  Buffalo,  and  only  those  in  control  of  snch  roads  could 
decide  this  matter.  At  present  they  would  not  in  all  probability  enter- 
tain the  idea  of  using  the  harbor.  But  the  harbor  is  there,  and  half 
finished,  and  a  reasonable  expenditure  on  it  might  secure  a  large  busi- 
ness. Should  it  seem  advisable  to  the  various  coal  railroads,  or  any 
one  or  two  of  them,  to  develop  shipping  facilities  at  Dunkirk,  as  has 
recently  been  done  at  Ashtabula  and  at  Gonneaut,  it  would  be  but  a 
short  time  before  the  importance  of  Dunkirk  as  a  port  would  vastly 
increase.  Inasmuch  as  coal,  grain,  lumber,  and  iron  ore  form  more  than 
nine-tenths  of  lake  shipments,  and  areas  for  handling  these  products 
in  Buffalo  and  vicinity  are  limited  at  present,  it  is  not  unreasonable  to 
imagine  a  time  in  the  not  far  distant  future  when  it  might  be  profitable 
to  divert  a  portion  of  this  freight  to  Dunkirk,  since  it  is  practically  as 
near  New  York  as  Buffalo  is,  and  use  might  be  made  of  a  harbor  there. 
Most  certainly  the  change  will  not  be  made  until  the  harbor  is  made. 

ENGINEERING  STANDPOINT. 

The  fact  that  the  United  States  has  expended  a  large  sum  of  money 
upon  this  harbor  is  a  good  reason  why  the  harbor  should  not  be  aban- 
doned, providing  that  the  improvements  projected  can  be  done  at  a 
reasonable  cost.  If,  after  the  expenditure  of  $500,000  in  sixty  five 
years,  an  additional  sum  of  $500,000  would  render  the  harber  available 
for  all  but  the  largest  craft,  would  not  such  an  investment  be  such  as  a 
business  community  should  adopt  f 

The  simplest  way  to  secure  a  safe  harbor  at  Dunkirk  with  16  feet  of 
water  would  be  to  close  the  present  channel  entirely  by  running  a  crib 
breakwater  from  the  beacon  crib  to  the  west  end  of  the  breakwater, 
about  725  feet;  extend  the  breakwater  the  1,100  feet  that  it  lacks,  thus 
protecting  the  harbor  from  all  dangerous  storms  and  entirely  excluding 
all  sand  from  the  harbor  for  an  indefinite  term  of  years,  and  then  dredge 
a  channel  from  deep  water  in  the  lake  to  the  docks,  2,825  feet,  and  a 
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basin  at  the  docks  750  feet  square.    To  secure  16  feet  for  craft,  dredging 
should  be  carried  to  17  feet  depth. 

For  the  reasons  thus  given  I  deem  Dunkirk  Harbor,  with  a  view  to 
securing  16  feet  of  water,  as  "  worthy  of  improvement."  A  survey 
should  be  careful,  and  the  soundings  over  all  areas  proposed  to  be 
dredged  should  be  numerous  and  exact;  hence  such  a  survey  would 
probably  cost  not  less  than  $500,  besides  the  subsequent  reduction  and 
mapping,  $300  more. 

Respectfully  submitted. 

E.  H.  Ritffner, 
Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers ,  U.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorsement] 

Northeast  Division  Engineer  Office, 

New  York,  September  20, 1894. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

While  not  prepared  to  recommend  the  total  abandonment  of  this 
harbor,  which  now  has  a  depth  of  13  feet,  I  am  of  opinion,  for  the 
reasons  stated  in  my  indorsement  upon  the  preliminary  examination, 
report  of  Mjyor  Ruffner,  dated  August  5, 1892  (pp.  3119,  3120,  Report 
of  the  Chief  of  Engineers  for  1893),  that  no  greater  depth  than  13  feet 
should  be  attempted  until  there  is  clearly  a  commercial  demand  for  a 
deep-water  harbor  between  Buffalo  and  Erie. 

To  provide  such  a  harbor  at  this  locality  will,  in  my  judgment,  call 
for  "  enormous  expenditure,"  for  a  basin  much  larger  than  that  pro- 
posed, 750  feet  square,  will,  I  think,  be  needed  to  accommodate  a  lake 
traffic  commensurate  with  the  necessary  outlay.  Expensive  rock  exca- 
vation must  enter  into  the  estimates,  and  at  best  the  approach  in  storms 
will  be  difficult  and  dangerous  if,  as  suggested,  the  present  channel  be 
sacrificed  to  obtain  a  safe  harbor. 

For  these  reasons  I  am  of  opinion  that  Dunkirk  Harbor  is  not  worthy 
of  improvement  by  the  General  Government  to  the  extent  of  obtaining 
a  navigable  depth  of  16  feet. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  8.  A.} 

Division  Engineer. 


N  N  ii. 

establishment  of  harbor  lines  in  the  outer  harbor  of  buf- 
falo, NEW  YORK. 

Western  New  York  and  Pennsylvania  R.  R.  Co., 

President's  Office, 
Buffalo,  N.  Y.,  September  19, 1891. 
Dear  Sir:  The  undersigned  is  president  and  receiver  of  the  West- 
ern New  York  and  Pennsylvania  Railroad  Company,  a  corporation  duly 
organized  under  the  laws  of  Pennsylvania  and  New  York. 

The  said  corporation  is  the  owner  of  about  1,500  linear  feet  frontage 
on  the  shore  of  the  outer  harbor  of  Buffalo,  N.  Y.,  and  desires  to  avail 
itself  of  the  advantage  of  its  position  on  the  said  harbor  by  the  con- 
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strnction  of  docks  and  piers  along  its  frontage  thereon,  and  with  this 
eud  in  view  respectfully  asks  that  the  harbor  lines  in  said  harbor  be 
speedily  established,  in  order  that  the  proposed  docks  and  piers  may 
conform  thereto. 

Very  respectfully, 

Saml.  G.  De  Coursey, 

President  and  Receiver. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

[Second  indorsement] 

Oppice  Chief  of  Engineers, 

U.  8.  Army, 
September  24, 1894. 

Respectfully  referred  to  Maj.  E.  H.  Buffner,  Corps  of  Engineers,  for 
report. 

If,  in  the  opinion  of  Major  Buffner,  harbor  lines  should  be  established 
at  this  locality,  under  the  provisions  of  section  12  of  the  river  and  har- 
bor act  of  August  11, 1888,  as  amended  and  reenacted  by  section  12  of 
the  river  and  harbor  act  approved  September  19, 1890,  he  will  please 
submit  to  this  office  a  map  showing  the  harbor  lines  which,  in  his  judg- 
ment, should  be  established  by  the  Secretary  of  War. 

By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Third  Indorsement.] 

Buffalo,  N.  Y.,  September  26, 1894. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A. 

Harbor  lines  should  be  established  in  the  outer  harbor  of  Buffalo 
before  any  construction  of  docks  be  begun.  The  outer,  or  pierhead, 
line  naturally  runs  parallel  to  the  breakwater,  and  starts  from  the 
outer  end  of  the  aouth  pier.  This  would  give  a  width  of  about  1,800 
feet  to  the  outer  harbor.  This  is  more  than  vessels  can  now  use  for 
anchorage  over  the  northern  half  since  the  12-foot  contour  is  nearly 
that  of  the  suggested  line.  Hence,  no  contraction  could  result  from 
taking  this  as  a  permanent  line. 

No  filling  should  be  allowed  in  the  outer  harbor  beyond  the  present 
water  lines,  except  it  be  placed  within  permanent  bulkheads  (cribs  or 
sheet  piling)  to  retain  it  in  place.  This  provision  should  be  distinctly 
stated.  Subject  to  this  provision,  bulkhead  lines  could  correspond 
with  the  pierhead  line.  A  tracing*  is  inclosed  with  the  lines  and  con- 
tours marked. 

E.  H.  Buffner, 

Major  of  Engineers. 

[Fourth  indorsement.  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  27, 1894. 
Respectfully  referred  to  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Divi- 
sion Engineer,  Northeast  Division,  for  his  views  and  recommendations. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers.^ 

*  Not  printed. 
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[Fifth  indorsement] 

Northeast  Division  Engineer  Office, 

New  York,  October  1,  1894. 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A.  I  concur 
with  the  views  of  Major  Ruflner,  and  recommend  that  the  harbor  lines 
as  indicated  by  him*  subject  to  the  conditions  as  to  filling  contained 
in  his  indorsement  of  September  26, 1894,  be  approved  as  a  coincident 
bulkhead  and  pierhead  line  for  the  portion  of  the  harbor  lying  between 
the  United  States  South  Pier  and  the  Sand  Catch  Pier. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  V.  8.  A., 

Division  Engineer. 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  3, 1894. 
Respectfully  returned  to  the  Secretary  of  War. 
This  is  a  request  for  the  establishment  of  harbor  lines  for  the  outer 
harbor  of  Buffalo,  N.  Y. 

The  subject  has  been  under  consideration  by  Maj.  E.  H.  Euffner, 
Corps  of  Engineers,  to  whose  report,  in  third  indorsement  hereon,  atten- 
tion is  respectfully  invited. 

Major  Ruffner  submits  a  drawing  on  which  is  delineated  a  black  line 
marked  "  Proposed  harbor  line,"  and  he  recommends  the  establishment 
of  this  line  as  a  coincident  bulkhead  and  pierhead  line  for  that  por- 
tion of  the  harbor  between  the  United  States  south  pier  and  the  sand- 
catch  pier,  subject  to  the  provision  that  no  filling  shall  be  allowed 
in  the  outer  harbor  beyond  the  present  water  line  except  it  be  confined 
within  permanent  bulkheads. 

The  views  of  Major  Ruffner  meet  the  approval  of  the  division  engi- 
neer, and  are  concurred  in  by  this  office.  It  is  recommended  that  the 
line  selected  be  approved  and  that  the  Secretary  place  his  approval  on 
the  accompanying  drawing. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Seventh  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  11, 1894. 
Respectfully  returned  to  Major  Ruffner. 

The  Secretary  of  War,  before  acting  upon  these  papers,  would  like  to 
have  you  consult  the  riparian  owners  affected  by  the  proposed  line  and 
obtain  their  views  as  to  its  establishment. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Eighth  indorsement.] 

Buffalo,  N.  Y.,  December  14, 1894. 
Respectfully  returned  to  the  Chief  of  Engineers  with  report  of  prog- 
ress inclosed,  asking  for  further  instructions.    Tracing  retained  and 
blue  print  sent. 

E.  H.  Ruffner, 
Major  of  Engineers. 
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[Ninth  Indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  20, 1S94. 
Respectfully  returned  to  the  Secretary  of  War. 
Attention  is  invited  to  Major  Ruftner's  letter  of  December  14, 1894, 
herewith,  reporting  his  action  respecting  views  of  the  riparian  owners 
affected  by  the  proposed  harbor  lines,  and  he  now  submits  the  accom- 
panying tracing*  showing  harbor  lines  recommended  for  approval. 

His  views  are  concurred  in,  and  it  is  recommended  that  the  proposed 
harbor  lines,  as  shown  on  the  accompanying  tracing,  be  approved,  sub- 
ject to  the  provision  that  no  filling  shall  be  allowed  in  the  outer  harbor 
beyond  the  present  water  line  except  such  filling  be  confined  within 
permanent  bulkheads. 

It  is  recommended  that  the  Secretary  place  his  approval  upon  the 
tracing*  inclosed. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

Notr. — The  lines  described  in  the  above  report  and  shown  on  the  map  accompany- 
ing were  approved  by  the  Secretary  of  War  under  date  of  December  21,  1894,  the 
approval  being  indicated  on  the  map.  * 


report  of  maj.  e.  h.  ruffner,  corps  of  engineers. 

United  States  Engineer  Office, 

Buffalo,  N.  ¥.,  December  14, 1894. 

Sir:  In  carrying  out  your  instructions  relative  to  proposed  harbor 
lines  in  the  outer  harbor  of  Buffalo,  as  conveyed  in  your  indorsement 
of  October  11, 1  have  had  some  delay  in  securing  the  views  of  the  ripa- 
rian owners  affected  by  the  proposed  line,  and  am  only  now  enabled  to 
make  some  definite  report. 

It  seems  that  all  owners  are  interested  in  securing  as  much  room  as 
possible  in  filling  out  land  for  dock  purposes.  They  are  more  concerned 
with  this  than  with  reaching  deep  water  by  short  piers,  and  economy 
of  pier  construction  and  of  dredging.  As  the  line  is  first  drawn  it 
is  to  be  noted  that  owners  at  the  north  end  of  the  harbor  have  more 
space  between  the  proposed  harbor  lines  than  those  at  the  south  end, 
because  the  City  Ship  Canal  is  the  limiting  line  on  the  east.  As  a 
consequence  those  owners  at  the  north  end  of  the  harbor  accepted  the 
suggested  line,  and  those  at  the  south  end,  notably  the  New  York,  Lake 
Erie  and  Western  Railroad  and  the  Buffalo  Greek  Railroad,  both  own- 
ing large  frontages,  asked  that  the  liue  be  shifted  outward  so  as  to  give 
more  for  filling  purposes.  After  personal  and  written  exchange  of  views 
I  have  proposed  and  they  have  accepted  the  following  change: 

Let  the  first  line  stay  unchanged  for  5,500  feet,  this  giving  about 
1,440  feet  of  building  space  between  the  ship  canal  and  the  harbor  line. 
Then  swing  the  remainder  of  the  line  and  hold  it  parallel  to  the  west 
line  of  the  ship  canal  and  1,440  feet  from  it.  This  arrangement  puts  all 
riparian  owners  on  the  same  footing  and  narrows  the  harbor  space  as 
little  as  may  be. 

All  owners  have  agreed,  verbally  or  in  writing,  to  this  combination. 
This  statement  excepts  a  few  lots  whose  owners  could  not  be  reached, 
and  others  who  did  not  accept  my  invitation  to  express  their  views. 


*  Not  printed. 
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All  of  the  principal  interests  have  been  heard  from,  and  the  Western 
New  York  and  Pennsylvania  Railroad  have  accepted  the  proposed  line 
in  front  of  their  property. 

The  blue  print  inclosed  shows  the  idea,  and,  if  acceptable,  shall  send 
a  new  tracing  prepared  in  accordance  with  what  is  now  suggested. 

I  think  the  whole  is  in  accordance  with  the  interests  of  navigation 
and  of  property  owners. 

Very  respectfully,  your  obedient  servant, 

E.  H.  Ruffner, 


Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers,  U.  8.  A. 


Major  of  Engineers. 


N  N  12. 


ESTABLISHMENT  OP  HARBOR  LINES  IN  NIAGARA  RIVER  IN  THE  VICIN- 
ITY   OF  FOOT  OF  FERRY  STREET,  BUFFALO,  NEW  YORK. 

United  States  Engineer  Office, 

Buffalo^  N.  F.,  January  12, 1895. 

Sir:  During  the  past  eight  months  parties  holding  certain  lease- 
holds from  the  canal  authorities  on  the  canal  lands  in  the  vicinity  of 
the  foot  of  Ferry  street,  Buffalo,  to  wit,  the  International  Ferry  Com- 
pany, Louis  Harbrecht,  for  himself  and  for  certain  named  companies, 
and  Jacob  F.  Schoellkopf,  have  asked  permission  to  construct  docks  and 
piers,  or  to  make  certain  changes  in  docks  in  that  vicinity.  The  last 
named  has  now  asked  that  harbor  lines  be  established  here  so  that  all 
parties  may  know  just  how  far  they  can  go  and  under  what  regulations 
they  can  build.  This  request  can  be  granted  with  advantage  to  all 
concerned  and  to  the  interests  of  navigation. 

By  extending  the  harbor  lines  established  for  Squaw  Island  in  July 
last  from  the  upper  or  southern  end  of  the  island  to  a  point  50  feet 
outside  of  the  face  of  the  main  sewer  opening,  some  505  feet  south 
of  the  foot  of  Ferry  street,  and  a  permanent  and  well-known  mark,  a 
straight  line  some  3,100  feet  long  is  secured,  well  adapted  to  serve  as  a 
pierhead  line.  There  is  room  behind  it  for  docks,  etc.,  and  navigation 
is  amply  protected.  The  whole  area,  save  the  upper  inside  narrow 
strip,  is  in  eddy.  All  material  deposited  behind  this  line,  liable  to  be 
carried  away  by  the  action  of  the  river,  should  be  inclosed  in  suitably 
built,  permanent  bulkheads.  A  tracing  *  is  inclosed  showing  all  details 
and  the  length  and  bearing  of  each  course.  The  line  at  Squaw  Island 
is  taken  from  the  recorded  description.  (See  Annual  Report,  Chief  of 
Engineers,  1894,  pp.  2452-2454.) 

Very  respectfully,  your  obedient  servant, 

E.  H.  Ruffner, 
Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
Northeast  Division). 

*  Not  printed. 
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i  First  indorsement.  ] 

Northeast  Division  Engineer  Office, 

N*w  York,  January  li,  1895. 
BespectftiUy  forwarded  to  the  Chief  of  Engineers,  XT.  S.  A.,  recom- 
mending approval. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  8.  A., 

Division  Engineer. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  15, 1895. 
Respectfully  submitted  to  the  Secretary  of  War. 
Maj.  E.  H.  Ruffher,  Corps  of  Engineers,  recommends,  for  reasons 
stated,  that  the  pierhead  line  established  by  the  Secretary  of  War 
July  23, 1894,  be  extended  southward  some  3,100  feet  to  a  point  50  feet 
outside  of  the  face  of  the  main  sewer  opening,  some  505  feet  south  of 
the  foot  of  Ferry  street,  Buffalo,  N.  Y.,  as  shown  on  the  tracing  here- 
with submitted. 

It  is  recommended  that  the  extension  of  the  pierhead  line  as  pro- 
posed by  Major  Ruftner  be  approved,  subject  to  the  condition  that  all 
material  deposited  behind  this  line,  liable  to  be  carried  away  by  the 
action  of  the  river,  shall  be  inclosed  in  suitably  built  permanent  bulk- 
heads. It  is  further  recommended  that  the  Secretary  place  his  approval 
upon  the  accompanying  tracing. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Third  indorsement.) 

War  Department, 

January  21,  1895. 

Approved  as  recommended  by  the  Chief  of  Engineers,  approval 
having  also  been  placed  upon  the  inclosed  tracing. 
By  order  of  the  Secretary  of  War: 

John  Tweedale,  Chief  Clerk. 


LETTER  OF  MR.  JACOB  F.   SCHOELLKOPF. 

Buffalo,  N.  Y.,  January  10,  1895. 

Dear  Sir  :  As  I  intend  to  make  some  improvements  to  my  property  on  the  Niagara 
River,  foot  of  Ferry  street,  such  as  building  docks  and  piers,  and  as  other  parties 
along  this  part  of  the  river  will  shortly  make  similar  improvements,  we  would  like 
to  have  the  Government  establish  a  harbor  line  along  that  part  of  the  river,  so  we 
will  know  just  how  far  we  can  go  out  without  interfering  with  navigation. 

An  early  answer  will  oblige  yours,  truly, 

J.   F.   SCHOELLKOPF. 

Per  L.  8. 
Maj.  Erkbst  H.  Euffner,  City. 


Digitized  by  VjOOQlC 


Digitized  by  VjOOQlC 


APPENDIX  O  O. 


IMPROVEMENT  OF  HARBORS  ON  LAKE  ONTARIO    EAST  OF  OAK 
ORCHARD,  NEW  YORK. 


REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1896,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Charlotte,  N.  Y. 

2.  Pultneyville  Harbor.  New  York. 

3w  Harbor   at   Great    Sodas    Bay.  New 
York. 


4.  Harbor   at    Little    Sodue    Bay,  New 

York. 

5.  Oawego  Harbor,  New  York. 

6.  Harbor  at  Sacketts  Harbor,  N.  Y. 


EXAMINATION. 

7.  Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  New  York. 


United  States  Engineer  Office, 

Oswego,  N.  Y.y  July  10}  1895. 

General:  I  have  the  honor  to  transmit  herewith    *    *    *    my 
annual  report  for  the  following  works  in  my  charge. 

•  •*•••• 

I  have  the  honor  to  be,  very  respeotAilly,  your  obedient  servant, 

Dan  0.  Kingman, 

Captain  of  Engineers. 
Brig.  Gen.  Wm.  P.  Oraighill, 

Chief  of  Engineers,  U.  8.  A. 


OO  i. 

IMPROVEMENT  OF  HARBOR  AT  CHARLOTTE,  NEW  YORK. 
OBJECT. 

To  secure  a  navigable  channel  at  the  mouth  of  the  Genesee  River  on 
Lake  Ontario. 

Charlotte  Harbor  is  the  port  of  the  city  of  Rochester,  which  is  situ- 
ated 2  miles  above  the  head  of  the  navigable  part  of  the  river  forming 
(he  harbor. 
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PROJECT. 

1829.— To  obtain  a  channel  480  feet  wide  and  12  feet  deep,  formed 
and  protected  by  parallel  piers  extending  to  deep  water  of  the  lake, 
executed  in  1834. 

1881. — To  secure  and  maintain,  by  pier  extension  and  dredging,  a 
channel  of  navigable  width  and  15  feet  depth  at  extreme  low  water. 
No  dredging  has  heretofore  been  done,  the  channel  having  been  formed 
and  kept  open  with  12  feet  depth  by  the  current  of  the  Genesee  River, 

The  following  appropriations  have  been  made  for  this  work : 

April  10, 1869,  allotment $1, 000. 00 

July  11, 1870 12,000.00 

March3,1871 10,000.00 

March  3, 1875 5,000.00 

June  18,1878 1,000.00 

March  3, 1879 1,000.00 

June  14,1880 5,000.00 

March  3, 1881 2,500.00 

August 2, 1882 35,000.00 

July5,1884 20,000.00 

August5,1886 26,250.00 

August  10, 1888 45,000.00 

September  19, 1890 25,000.00 

Julyl3,1892 25,000.00 

August  17, 1894 15,000.00 

Total 509,328.40 


May  23, 1828 $300.00 

March  2, 1829 10,000.00 

March  3, 1829 13,335.00 

March  2, 1831 16,670.00 

February  24, 1832 16,000.00 

March  2,1833 15,000.00 

June  28,1834 20,000.00 

March  3, 1835 2,390.00 

July2,1836 20,000.00 

March  3, 1837 10,000.00 

July  7,1838 25,000.00 

June  11,1844 10,000.00 

August  20, 1852 20,000.00 

March  3, 1853 176.10 

June  28,1864 25,000.00 

June  23,1866 75,607.30 

July  25, 1868,  aUotment 1, 100. 00 


PRESENT  WORKS. 

The  piers  which  define  and  maintain  the  channel  are  formed  of  cribs  ot 
timber,  20  feet  wide  and  30  feet  long,  sunk  end  to  end  in  as  close  con- 
tact as  practicable  by  filling  with  loose  stone. 

The  cribs  forming  the  original  work  were  built  of  logs  hewed  flat,  and 
were  allowed  to  settle  into  the  natural  sand  bottom  upon  which  they  were 
placed,  each  crib  having  2  to  4  oak  guide  piles  driven  on  each  side  of  it 
to  keep  the  crib  in  line  while  settling  into  the  sand.  A  continuous  timber 
superstructure  was  then  built  upon  the  cribs  for  the  full  width  of  20  feet 
and  3  to  5  feet  in  height  above  mean  lake  level.  The  whole  was  then 
filled  with  loose  stone  and  decked  with  3-inch  plank.  The  cribs,  being 
below  water  and  not  subject  to  decay,  were  built  of  hemlock  timber, 
fastened  together  with  tie  heads  and  driftbolts,  while  the  continuous 
superstructure  was  built  of  white-pine  timber  and  plank,  similarly  fas- 
tened.   The  latter  has  a  life  of  about  15  years. 

(1)  West  pier.— This  has  a  total  length  of  3,622  feet,  in  addition  to  a 
shore  return  of  137  feet.    It  is  composed  of  the  following  parts: 

Section  A,  from  the  shoulder  angle  of  the  return  at  the  shore  line  of 
1829, 554  feet  northward  toward  the  lake.  It  was  built  in  1829  and  last 
repaired  in  1867.  Owing  to  the  fact  that  the  shore  line  has  advanced 
beyond  it,  further  repairs  are  not  considered  necessary. 

Section  B,  564  feet  long,  built  in  1829-1834  and  last  repaired  in  1885 
by  the  Ontario  Beach  Improvement  Company,  by  whom  it  is  used  as  a 
wharf.    It  is  within  the  present  shore  line. 

Section  C,  1,402  feet  long,  built  in  1829-1834  and  last  repaired  in 
1887-88. 

Section  D,  235  feet  long,  built  in  1829-1834,  and  last  repaired  in  1891. 

Section  E,  303  feet  long,  built  in  1883;  not  since  repaired. 

Section  F,  365  feet  long,  built  in  1893;  not  since  repaired. 

(2)  East  pier.— This  has  a  total  length  of  2,896  feet  in  addition  to  an 
abandoned  shore  connection  402  feet  in  length,  upon  which  the  super* 
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structure  has  not  been  removed  since  its  original  construction  in  1829- 
1834  and  which  is  now  destroyed  to  nearly  the  level  of  the  surrounding 
bottom,  only  its  guide  piles  showing  above  low  water.  The  width  was 
originally  20  feet  throughout,  the  substructure  being  of  separate  cribs 
and.  the  superstructure  of  continuous  timber  work,  similar  in  detail  to 
the  west  pier.    It  is  composed  of  the  following  parts: 

Section  A,  326  feet  long,  measured  toward  the  lake,  built  in  1829-1834; 
last  repaired  in  1867.  It  is  well  within  the  shore  line,  and  further 
repairs  by  the  United  States  are  not  considered  necessary.  The  super- 
structure was  renewed  in  1894  by  the  Summerville  Beach  Improvement 
Company. 

Section  B,  100  feet  long,  built  in  1829-1834;  last  repaired  in  1887  by 
the  United  States  Life-Saving  Service,  of  whose  station  it  forms  the 
water  front. 

Section  G,  225  feet  long,  built  in  1829-1834;  last  repaired  in  1889. 

Section  D,  797  feet  long,  built  in  1829-1834;  last  repaired  in  1886-87. 

Section  E,  995£  feet  long,  built  in  1829-1834,  and  last  repaired  in  1890. 

Section  F,  303  feet  long,  built  in  1883,  and  not  since  repaired. 

Section  G,  150£  feet  long,  built  in  1884-85,  and  not  since  generally 
repaired. 

CHANNEL. 

The  original  project  of  1829  proposed  to  obtain  a  channel  480  feet 
wide  and  12  feet  deep,  protected  by  parallel  jetties,  and  extending  from 
deep  water  within  the  mouth  of  river  to  deep  water  in  the  lake.  It  was 
entirely  successful;  the  channel  was  formed  and  maintained  with  the 
desired  depth  by  the  scouring  action  of  the  river  alone  from  the  time 
of  building  the  jetties  in  1829. 

But  in  1881,  in  compliance  with  the  increasing  demands  of  commerce, 
it  was  proposed  to  secure  and  maintain,  by  extending  the  jetties  and 
dredging,  a  channel  15  feet  deep  at  extreme  low  water.  No  dredgiug 
had  ever  been  necessary  to  maintain  the  12-foot  depth.  In  pursuance 
of  this  enlarged  project  some  1,220  feet  of  jetties  have  been  built,  which, 
however,  does  not  extend  them  to  the  required  depth  in  the  lake,  and  a 
large  amount  of  dredging  has  been  done. 

The  first  dredging  was  done  in  1888,  and  it  was  continued  as  means 
were  provided  until  the  fall  of  1892.  About  270,000  cubic  yards  of 
material,  mostly  sand,  were  removed,  and  a  channel,  380  feet  wide 
throughout  and  not  less  than  15  feet  deep  at  extreme  low  water,  was 
formed  between  the  jetties.  Fifty  years'  experience  had  conclusively 
shown  that  the  river  could  not  of  itself  remove  this  material. 

When  it  was  removed  by  dredging  it  remained  to  be  seen  whether  the 
current  would  be  sufficient  to  keep  it  from  filling  up  again.  The  results 
of  the  survey  of  1894  seem  to  answer  this  question  in  the  negative.  The 
Genesee  River  had  been  subject  to  an  unusual  flood  in  the  spring.  It 
overflowed  its  valley,  eroded  its  banks  extensively,  and  even  shifted  its 
channel  in  places.  Consequently  its  water  was  loaded  with  silt,  a  part 
of  which  it  deposited  in  the  jetty  channel,  and  a  very  material  shoaling 
resulted. 

The  fill  amounted  to  more  than  4  feet  in  places,  and  the  channel  was 
seriously  impaired.  The  quantity  of  material  deposited  between  the 
jetties  was  not  le3S  than  60,000  cubic  yards. 

In  September,  1894,  dredging  was  resumed  with  the  United  States 
plant,  and  by  the  end  of  the  season  about  38,000  cubic  yards  of  the 
deposit  had  been  removed,  thus  restoring  the  depth,  but  not  the  width 
of  the  channel.  After  the  spring  freshets  of  1895  it  was  found  that 
this  new  channel  was  considerably  impaired. 
ENG  95 200 
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In  view  of  the  fact  that  this  is  a  silt-bearing  stream  for  at  least  two 
or  three  months  of  the  year,  and  has  very  little  current  for  the  remain- 
ing nine  or  ten  months,  it  would  perhaps  be  too  much  to  expect  that  a 
15-foot  channel  as  wide  as  380  feet  could  be  maintained  without  period- 
ical dredging.    The  1881  project  is  silent  upon  this  point. 

The  river  above  the  drawbridge,  where  its  condition  is  remarkably 
stable,  has  a  width  of  about  300  feet,  a  maximum  depth  of  about  27 
feet  at  the  present  stage  of  water,  and  an  average  depth  of  something 
over  17  feet,  and  an  area  of  cross  section  of  about  5,500  square  feet. 
This  shows  how  large  a  channel  the  river  can  create  and  maintain  for 
itself.  The  channel  between  the  jetties  had,  after  dredging,  an  area  of 
cross  section  of  about  7,500  square  feet.  Filling  in  would  seem  inevi- 
table if  the  river  brings  down  much  silt. 

It  seems  necessary,  therefore,  to  decide  now  whether,  in  order  to 
carry  out  the  existing  project,  resort  shall  be  had  to  periodical  dredg- 
ing, or  to  some  suitable  contraction  of  the  channel  between  the  jetties 
by  the  construction  of  spurs,  as  was  done  at  the  South  Pass  of  the 
Mississippi  Eiver  and  elsewhere. 

OPERATIONS. 

The  United  States  dredging  plant  was  docked  and  repaired,  and  on 
the  18th  of  September  was  sent  to  Charlotte,  where  it  arrived  the  same 
day. 

It  was  proposed  to  form  a  cut  16  feet  deep  and  150  feet  wide,  and 
midway  between  the  jetties.  It  was  estimated  that  this  work  would 
require  the  removal  of  about  60,000  cubic  yards  of  river  silt,  place 
measurement. 

The  dredge  was  employed  upon  this  work  until  December  20,  when 
the  winter  weather  compelled  the  suspension  of  work  till  spring.  The 
plant  was  laid  up  at  Charlotte,  in  the  care  of  a  watchman.  During 
the  time  it  was  employed  the  dredge  removed  38,000  cubic  yards  of 
material. 

In  the  spring  the  dredge  was  supplied  with  a  new  set  of  spuds  and 
otherwise  put  in  order,  aud  the  work  in  the  channel  was  resumed  on 
the  18th  of  April  and  continued  until  the  end  of  the  fiscal  year.  Dur- 
ing this  period  29,650  cubic  yards  of  material  was  removed,  making 
67,650  cubic  yards  in  all.  This  apparently  exceeds  the  estimated 
amount,  which  was  60,000  cubic  yards,  but  the  discrepancy  is  mainly 
due  to  the  difference  between  measurement  in  place  and  measurement 
in  the  scow. 

There  has  been  expended  for  dredging  during  the  fiscal  year 
$6,470.94;  for  care  and  repair  of  plant,  $1,066.24;  for  engineering  and 
office  expenses,  $925.60;  for  services  of  watchman. on  jetties,  for  read- 
ing the  gauge,  and  for  the  collection  of  commercial  statistics,  $600. 

REMARKS. 

I  would  recommend  that  the  jetties  be  extended,  according  to  the 
project,  to  the  15-foot  contour  as  rapidly  as  the  means  provided  will 
allow,  and  I  would  also  recommend  that  the  method  of  maintaining  the 
prescribed  depth  of  15  feet  at  low  water  between  them  be  fully  consid- 
ered and  made  the  subject  of  a  definite  project.  The  choice  must  be 
between  periodical  dredging  and  channel  contraction,  for  the  present 
width  is  so  great  that  the  river  current  can  not  of  itself  maintain  the 
required  depth  of  15  feet. 
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It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  some  7,057  linear  feet  of  jetty  work  at  this  place,  of  which 
4,975  is  valuable  and  necessary  to  the  maintenance  of  the  harbor.  The 
rest  of  it  has  been  absorbed  by  the  advance  of  the  shore  line,  and  fur- 
ther repairs  will  probably  not  be  required.  Five  thousand  feet  of  jetty, 
in  round  numbers,  therefore,  must  be  kept  in  good  order.  As  elsewhere 
explained,  it  is  composed  of  timber  cribs  filled  with  stone.  The  part 
that  is  below  the  general  level  of  the  water  is  not  subject  to  decay,  and 
only  needs  repairs  when  it  is  damaged  by  collisions  or  storms — acci- 
dents of  infrequent  occurrence. 

But  the  timber  that  is  above  water,  and  which  forms  the  superstruc- 
ture, is  in  a  situation  very  unfavorable  to  its  durability.  Its  useful  lite 
is  from  twelve  to  fifteen  years.  It  is  uot  wholly  decayed  at  the  end  of 
this  period,  but  it  ought  to  be  renewed  before  its  strength  is  too  much 
impaired,  otherwise  it  might  give  way  in  a  severe  storm  and  great  dam- 
age result  to  the  whole  structure.  The  cost  of  the  superstructure  of 
the  kind  used  here  is  about  $11  a  running  foot.  There  is  now  606  feet 
of  it  here  that  is  more  than  twelve  years  old.  It  needs  renewal,  and 
will  cost  $6,666.  This  sum  is  not  included  in  the  amouut  required  to 
complete  the  existing  project. 

Name  of  harbor,  Charlotte,  N.  Y.  Collection  district,  Genesee,  N.  Y.  (at  Char- 
lotte). A  fixed  light  of  the  fourth  order  on  crib  380  feet  inside  of  outer  end  of  wt,st 
pier;  a  range  light  of  three  fixed  lights,  2  red  and  1  white,  60  feet  high,  at  inner 
end  of  west  pier.    Forts  Niagara  and  Ontario.  N.  Y..  are  the  nearest  works  of  defense. 

Money  statement. 

July  1,  1894,  balance  unexpended $2,631.64 

Amount  appropriated  by  act  of  August  17,  1894 15,000.00 

17,631.64 
June  30,  1895,  amount  expended  during  fiscal  year 9, 062. 78 

July  1,  1895,  balance  unexpended 8, 568. 86 

July  1,  1895,  outstanding  liabilities 691.56 

July  1,1895,  balance  available 7,877.30 

{Amount  (estimated)  required  for  completion  of  existing  project 94, 650. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


Arrival*  and  departures  of  vessels  at  Charlotte  Harbor,  New  York,  durtUg  fiscal  pear 

ending  June  30, 1895. 

ARRIVALS. 


Trade  engaged  in. 


Home. .  - .  • 

Foreign 

Total 

American  owned. 
Canadian  owned 


Steamers. 


Num- 
ber. 


Registered 
tonnage. 


190  | 


114,302 
82,242 


826 


106, 544 


638  ! 
188 


113.884 
82,660 


Sailing  vessels. 


Num- 
ber. 


55 
218 


273 


18 
255 


Registered 
tonnage. 


10,204 
41,057 


51,321 


2,081 
49,240 


Burgos. 

Num-  j  Registered 
ber.    j    tonnage. 


95 
140  i 


30, 323 
48,453 


235  j 


78,776 


151 
84 


55,383 
23,393 


Sam  total,  1,334  arrivals;  326,641  registered  tonnage. 
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Arrivals  and  departures  of  vessels  at  Charlotte  Harbor,  New  York,  etc. — Continued. 

DEPARTURES. 


' 

Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

632 
118 

114, 876 
80,180 

48 

224 

7,740 
43.569 

79 
162 

25.089 

Foreign 

55  iflfi 

Total 

820 

1M.556 

272 

51,309 

241 

80,555 

Sum  total,  1,333  departures;  320.520 registered  tonnage. 

Greatest  draft  of  Teasels feet..       15 

Greatest  tonnage  of  vessels registered  tonnage. .  1, 150 

Greatest  load  of  vessels net  tons..  1,680 

Receipts  and  shipments  by  lake  at  Charlotte  Harbor,  New  Yorkt  during  fiscal  year  ending 

June  SO,  1896. 


Receipts 

Shipments. 

Trade. 

Passen- 
gers. 

Mer- 
chan- 
dise. 

Poles 
and  ties. 

Posts 

and 

wood. 

Lumber, 
etc. 

Passen- 
gers. 

Mer- 
ehan> 
dise. 

Oil. 

Coal. 

10, 374 
9.905 

AX  ton*. 

Net  tons. 

Net  tons. 

Ntt  tons. 

1Z553 

7,657 

Net  tons. 
23 

102 

Ntt  tons. 

Net  tons. 
163,625 

Foreign,  on  lake .... 

56 

8,465 

5,596 

937 

118 

206,360 

Total 

20,279 

56 

3.465 

5,596 

937 

20,210 

125 

118 

869,985 

Navigation  closed  December  $,  1894;  navigation  opened  April  15, 1895.  Total 
revenue  collected  at  port  during  fiscal  year,  $3,150. 

For  the  purpose  of  reduction  to  tons  weight  the  following  is  assumed,  viz:  Seven 
barrels  of  oil  equal  1  ton ;  20  crates  of  fruit  equal  1  ton ;  4  live  animals  equal  1  ton; 
1,000  feet  lumber  equal  1£  tons;  1  cord  wood  and  posts  equal  1$  tons;  12  railroad 
ties  and  poles  equal  1  ton. 


OO2. 


IMPROVEMENT  OF  HARBOR  AT  PULTNEYVILLE,  NEW  YORK. 

OBJECT. 

To  furnish  a  protected  channel  of  navigable  width  and  not  less  than 
10  feet  depth  at  the  month  of  Salmon  Creek,  Wayne  County,  N.  Y., 
which  is  situated  21  miles  east  of  the  Genesee  River. 

PROJECT, 

The  present  project  of  1872  provides  for  a  breakwater  running  330 
feet  eastward  from  the  west  side  of  the  creek,  a  west  pier  or  jetty  thence 
northward  into  the  lake,  and  an  east  pier  or  jetty  about  200  feet  east- 
ward from  the  west  pier  and  parallel  to  it;  also  a  dredged  channel 
between  the  piers  and  behind  the  breakwater  and  extending  about  400 
feet  up  the  creek. 
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After  this  work  was  done,  at  a  total  expenditure  of  $71,000,  it  was 
found  that  the  waves  from  the  lake  when  driven  by  a  gale  from  the 
northwest  would  strike  the  east  pier  in  such  a  way  as  to  be  reflected 
upon  the  beach  within  the  harbor,  and  that  in  receding  they  would 
sweep  the  gravel  and  sand  from  the  beach  into  the  excavated  channel 
along  the  harbor  side  of  the  breakwater,  where  it  would  lodge  across 
the  mouth  of  the  creek. 

Accordingly,  it  was  further  proposed,  in  1884,  in  order  to  make  dredg- 
ing of  permanent  value  and  effect,  to  build  a  sand-tight  structure  500 
feet  in  total  length  parallel  to  the  breakwater  and  about  100  feet  from 
it,  between  it  and  the  harbor  beach,  so  as  to  arrest  this  movement  of 
material. 

A  part  of  this  structure  was  built  in  1892. 

The  following  appropriations  have  been  made  for  this  work : 

May  23, 1828,  an  act  appropriating  for  survey  of  shore  between  Oswego  and  Char- 
lotte with  a  view  to  improvement  of  harbors $400.00 


Jnly  llflS70 $5,000 

March3,1871 5,000 

JnnelO,  1872 10,000 

March  3, 1873 10,000 


June  14,1880 $3,000 

March3,  1881 2,000 

August  2, 1882 4,000 

September  19, 1890 2,000 


June23,  1874 10,000    Julyl3,  1892 1,000 


March  3,1875 10,000 

August  14, 1876 3,000 

JunelS,  1878 5,000 

M*rch3f1879 4,000 


August  17, 1894 1,500 

Total 75,500 


PRESENT  WORKS. 

West  breakwater.— This  has  a  total  length  of  330  feet,  and  is  formed 
as  follows: 

Section  A,  from  the  west  shore  line  eastward  150  feet  in  length  and 
15  feet  in  width,  formed  by  cribs  of  flatted  round  logs  built  at  local 
expense  before  the  General  Government  undertook  the  improvement 
of  the  harbor  in  1867,  $30,000  having  been  thus  expended  before  that 
year.  It  was  last  repaired  by  the  United  States  in  1877,  but  is  now  in 
a  half-ruined  condition.    It  received  some  trifling  repairs  in  1893. 

Section  B,  180  feet  long,  built  by  the  United  States  in  1871,  has  not 
since  been  repaired,  and  is  very  much  decayed  above  water  level. 

W e*t  pier.—HsA  a  total  length  of  558J  feet,  and  consists  of  the  fol- 
lowing parts: 

Section  A,  222  feet  long,  built  in  1874-75,  and  not  since  repaired. 

Section  B,  93 J  feet  long,  built  in  1880;  no  subsequent  repairs.  Sec- 
tion C,  183  feet  long,  built  in  1881,  and  repaired  slightly  in  1884,  Sec- 
tion D,  60  feet  long,  forms  the  end  of  this  pier,  built  in  1883;  not  since 
repaired.  The  outer  end  has  been  breached  and  much  stone  has 
escaped.    It  will  soon  be  destroyed  unless  the  end  is  rebuilt. 

East  pier.— This  has  a  total  length  of  571  \  feet.  It  was  built  between 
the  years  1872  and  1880,  and  consists  of  the  following  parts: 

Section  A,  beginning  140  feet  from  the  shore  line  (at  the  end  of  a 
private  wharf,  since  destroyed)  and  extending  85£  feet  northward  into 
the  lake.    It  was  built  in  1880,  and  has  not  since  been  repaired. 

Section  B,  62  feet  long,  built  in  1877,  and  not  since  repaired. 

Section  O,  30  feet  long,  built  in  1877,  and  not  since  repaired. 

Section  D,  92  feet  long,  built  in  1872,  and  not  since  repaired. 

Section  E,  180  feet  long,  built  in  1872,  and  not  since  repaired. 

Section  F,  122  feet  long,  built  in  1873,  and  not  since  repaired. 
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In  all  these  sections  the  cribs  are  sound,  but  the  superstructure  needs 
renewal,  without  which  the  whole  will  be  wrecked. 

Sheet  piling. — Of  the  structure  to  arrest  sand  drift  from  the  harbor 
beach  to  the  channel  into  the  creek,  which  was  proposed  in  1884,200 
linear  feet,  from  the  east  side  of  the  c^eek  outlet  eastward  toward  the 
land  end  of  the  east  jetty,  was  built  in  1891-92.  The  structure  is  sand 
tight,  being  formed  of  the  Wakefield  patent  sheet  piling.  Its  oak 
wale  pieces  are  below  the  line  of  no  decay,  and  they  are  tied  back  by 
iron  rods  to  logs  buried  in  the  bottqjn,  upon  which  the  accretion  will 
probably  form,  so  that  the  structure  may  be  expected  to  be  a  per- 
manent one.  It  of  itself  produced  an  effect  in  causing  a  scour  of  the 
shoal  between  it  and  the  breakwater,  but  dredging  was  necessary  to 
make  a  navigable  channel.  Experience  shows  that  this  bulkhead  is 
not  wholly  efficient  in  its  incomplete  condition. 

Sufficient  piling  of  the  kind  used  is  now  on  hand  to  extend  the  bulk- 
head 100  feet.  It  seems  desirable  to  continue  to  extend  it,  in  accord- 
ance with  the  project,  as  rapidly  as  the  money  supplied  will  allow. 

CHANNEL. 

Dredging  was  done  in  1873, 1875, 1880,  and  1893  to  secure  a  channel 
of  navigable  width  and  about  9  feet  depth  between  the  jetties  along  the 
west  breakwater  and  several  hundred  feet  up  the  creek.  The  channel 
was  not  permanent  throughout  its  length,  but  at  two  or  three  points  it 
shoaled  rapidly,  particularly  at  the  mouttf  of  the  creek,  at  the  entrance 
to  the  inner  harbor.  Here  the  depth,  in  every  case,  was  soon  reduced 
to  2  or  3  feet.  This  was  due  to  the  washing  of  sand  from  the  harbor 
beach  by  waves  that  struck  the  shore  obliquely. 

It  was  to  stop  this  drift  of  material  that  the  sand-tight  bulkhead  was 
erected.  The  fact  that  it  of  itself  caused  a  deepening  of  this  portion 
of  the  channel  encourages  the  belief  that  it  will  fully  protect  the  cut 
that  has  since  been  formed  by  dredging.  The  bulkhead,  however,  is 
hardly  long  enough,  being  only  about  200  feet  in  length,  and  there 
is  still  some  shoaling  to  the  east  of  it,  near  the  shoulder  angle  of  the 
breakwater. 

OPERATIONS. 

Operations  have  been  limited  to  the  preparation  of  a  sufficient  quan- 
tity of  tongued  and  grooved  piling,  made  under  the  Wakefield  patent, 
to  extend  the  sand-tight  bulkhead  100  feet.  The  piles  are  16  feet  long 
and  6  inches  thick,  being  formed  of  three  oak  planks  of  the  proper 
length,  and  each  12  inches  wide  and  2  inches  thick.  One  hundred  of 
these  piles  cost  $410.  There  was  also  expended  during  the  year  $55.59 
for  engineering  and  office  expenses. 

REMARKS. 

The  entire  superstructure  of  the  works  zt  this  place  is  in  a  most 
wretched  condition.  The  marvel  is  that  it  has  held  together  so  long. 
One  thousand  four  hundred  and  sixty  linear  feet  of  piers  and  jetties 
have  been  built  here  by  the  United  States,  all  of  which  is  valuable  and 
necessary  to  the  maintenance  of  the  harbor.  As  elsewhere  explained, 
it  is  composed  of  timber  cribs  tilled  with  stone.  The  part  that  is  below 
the  general  level  of  the  water  is  not  subject  to  decay  and  only  needs 
repairs  when  it  is  damaged  by  collisions  or  storms — accidents  of  infre- 
quent occurrence.    But  the  timber  that  is  above  water,  and  which  forms 
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tbe  superstructure,  is  in  a  situation  very  unfavorable  to  its  durability. 
Its  useful  life  is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed 
at  tbe  end  of  this  period,  but  it  ou^ht  to  be  renewed  before  its  strength 
is  too  much  impaired,  otherwise  it  might  give  way  in  a  severe  storm 
and  great  damage  result  to  the  whole  structure.  The  cost  of  the  super- 
structure of  the  kind  used  here  is  about  $11  a  running  foot. 

All  of  this  superstructure  is  more  than  twelve  years  old  and  most  of 
it  is  over  twenty.    It  will  cost  to  renew  it  $15,000,  in  round  numbers. 

This  sum  is  not  included  in  the  amount  given  as  required  to  com- 
plete the  existing  project. 

Name  of  harbor,  Pnltney ville,  N.  Y.  Collection  district,  Genesee,  N.  Y.  Nearest 
light-house,  Great  Sodas,  N.  Y.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement. 

July  1,1894,  balance  unexpended $24.67 

Amount  appropriated  by  act  of  August  17,1894 1,500.00 

1,524.67 
June  30,  1895,  amount  expended  during  fiscal  year 476. 57 

July  1, 1895,  balance  unexpended 1,048.10 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

Arrival*  and  departures  of  vessels  at  Pultneyville,  N.  Y.,  during  fiscal  year  ending  June 

SO,  1895, 

ARRIVALS. 


Trade  engaged  in. 


Home,  on  lake . . . 
Foreign,  on  lake  - 


Totals. 


American  owned. 
Canadian  owned . 


Steamers. 


Num- 
ber. 


Registered 
tonnage. 


734 


734 


734 


Sailing  vessels. 


Nuxn-  !  Registered 
ber.    j    tonnage. 


20! 

•  I 


411 
292 


29 


708 


13  ; 

16  | 


402 
801 


Sam  total,  38  arrivals;  1,437  registered  tonnage. 

DEPARTURES. 


Home  on  lake  -.....*--,--,-. ^ 

•;.. 

734 

13 
16  | 

402 

301 

i 

Total - 

9! 

734 

29j 

703 

Sum  total,  38  departures ;  1,437  registered  tonnage. 

Greatest  draft  of  vessel 

Greatest  tonnage  of  vessel 

Greatest  load  of  vessel  (lumber  and  merchandise) . . . . 


feet.,    ft} 

.registered  tonnage..  78 
tons..  76 
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Receipts  and  shipments  by  lake  at  Pultneyville  Harbor,  New  York,  during  fiscal  year 

ending  June  SO,  1895. 


Receipts. 

Shipments. 

Trade. 

Passen- 
gers. 

238 

Merchan 
dise. 

Net  Tons. 
10 
10 

Lumber, 
etc. 

Peat  and 
wood. 

Passen- 
gers. 

Fruit. 

Merchan- 
dise. 

Tons. 

Tons. 

48 

Tons. 
8 
15 

Tons. 

69 

254 

* 

Total 

238 

20 

69 

254  I             JB 

23 

For  the  purpose  of  reduction  to  tons  weight,  the  following  ia  assumed,  viz :  Seven 
barrels  of  oil  equal  1  ton;  1,000  feet  of  lumber  equal  1$  tons;  20  crates  of  fruit  equal 
1  ton ;  12  railroad  ties  anil  poles  equal  1  ton ;  1  cord  wood  and  posts  equal  1£  tons;  4 
live  animals  equal  1  ton. 

Navigation  closed  November  13, 1894 ;  navigation  opened  May  16, 1895. 


OO3. 

IMPROVEMENT  OF  HARBOR  AT  GREAT  SODUS  BAY,  NEW  YORK. 

OBJECT. 

To  secure  a  navigable  channel  from  Lake  Ontario  to  Great  Sodas 
Bay  with  a  depth  of  15  feet. 

Great  Sodas  Bay  is  5  miles  long,  2  to  3  miles  wide,  is  deep  and  land- 
locked, and  is  situated  midway  between  Oswego  and  the  Genesee  River. 
It  is  the  coal-bhipping  port  on  Lake  Ontario  for  the  Pennsylvania  Bail 
road. 

PROJECT. 

1828. — To  contract  the  entrance  to  Great  Sodas  Bay  to  470  feet  by 
breakwaters  extending  from  east  and  west  shores  and  to  define  and 
protect  a  channel  470  feet  wide  by  piers  extending  to  deep  water  in 
Lake  Ontario. 

1882. — To  extend  the  piers  to  the  15-foot  curve  in  the  lake  and  to 
dredge  the  channel  between  them  to  15  feet  depth  at  extreme  low  water. 

The  following  appropriations  have  been  made  for  this  work: 

May  23, 1828,  an  act  appropriating  for  survey  of  shore  between  Charlotte  and 
Oswego  with  a  view  to  improvement  of  harbors $400. 00 


March  2, 1829 $12,500.00 

March  3, 1829 15,280.00 

March  2,1831 17,450.00 

February  24, 1832 17,000.00 

March  2, 1833 15,000.00 

June28,  1834 15,000.00 

March  3, 1835 11,790  00 

July  2, 1836 12,600.00 

March  3, 1837 12,000.00 

July  7, 1838 10,000.00 

June  11,  1844 5,000.00 

August20,  1852 10,000.00 

June23,  1866 53,151.80 

March2, 1867 80,000.00 

July  11, 1870 5,000.00 

June  10, 1872 15,000.00 


June  23,  1874 $15,000.00 

March  3, 1875 10,000.00 

August  14,  1876 5.000.00 

June  18,  1878 5,000.00 

March  3.  1879 2,000.00 

June  14,  1880 3,000.00 

March  3, 1881 5,000.00 

August  2,  1882 25,000.00 

July  5, 1884 10,000.00 

Augusts,  1886 16,875.00 

August  10,  1888 24,000.00 

September  19,1890 10,000.00 

July  13, 1892 15,000.00 

August  17,  1894 15,000.00 

Total 467,646.80 
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PRESENT  WORKS. 

The  project  has  been  completed,  except  that  the  east  jetty  lacks  800 
feet  of  reaching  the  curve  of  15  feet  at  extreme  low  water,  and  that 
the  channel  has  not  been  dredged  to  15  feet  for  its  full  width. 

The  dredging  formerly  done  at  this  place  (which  has  been  quite  large 
hi  amount)  was  all  done  parallel  to  and  near  the  west  jetty.  The  drift- 
ing sand  upon  this  side  of  the  jetties  has  formed  an  enormous  deposit, 
building  out  the  shore  in  front  of  the  west  breakwater  and  against  the 
west  jetty.  This  sand  is  carried  over  the  jetty  by  the  wind,  and  per- 
haps through  it  to  some  extent  by  the  waves,  and  in  this  manner  has 
found  its  way  to  the  channel. 

It  is  estimated  that  not  less  than  142,000  cubic  yards  of  sand  was 
carried  into  the  space  between  the  jetties  from  1870  to  1892.  Most  of 
the  sand  falls  near  the  west  jetty  at  its  inner  end.  Therefore  the  dredg- 
ing done  last  year  was  upon  a  line  crossing  the  channel  diagonally  from 
the  outer  end  of  the  west  jetty  to  the  inner  end  of  the  east  one.  It  is 
found  that  this  work  is  more  permanent 

The  piers  and  jetties  which  contract  the  entrance  and  define  and 
shelter  the  channel  were  originally  built  in  1829-1834.  They  were 
started  from  the  west  and  east  sides  of  the  entrance,  naturally  about 
4,00(1  feet  wide,  and  were  extended  toward  the  center,  where  they  were 
continued  northward  by  parallel  jetties,  470  feet  apart  across  the  8- foot 
bar,  from  deep  water  in  the  bay  to  deep  water  in  the  lake. 

These  piers  and  Jetties,  defining  and  sheltering  the  channel,  were  built 
in  1829-1834,  and  were  composed  of  cribs  of  timber,  each  18  feet  wide 
and  30  feet  long,  sunk  end  to  end  upon  the  natural  sand  and  gravel 
bottom  in  as  close  contact  as  practicable  by  filling  them  with  loose 
stones. 

The  cribs  were  formed  of  logs  hewed  flat,  framed  together  and 
bolted  with  iron  driftbolts  and  wooden  treenails.  They  appear  to  have 
had  floors  of  slabs,  and  were  allowed  to  settle  into  the  natural  sandy 
bottom  for  part  of  the  season  before  building  upon  them  the  continuous 
superstructure  of  hewed  timber.  These  old  cribs,  in  part  or  whole,  are 
still  in  place  and  are  sound  below  mean  water  level. 

The  different  portions  of  the  work  may  be  described  as  follows: 

West  breakwater. — This  has  a  total  length  of  2,200  feet.  It  was 
built  18  feet  wide,  with  a  superstructure  of  same  width,  in  1829-1834. 

The  cribs  were  each  18  feet  wide  and  30  feet  long,  and  starting  at 
the  beach  hue  gradually  increased  in  depth  to  8  feet,  where  they 
joined  the  jetty. 

Section  A,  1,693  feet  long  from  the  west  shore  eastward,  built  in 
1829-1834,  has  never  been  repaired  and  was  long  since  covered  by  the 
accretion  of  the  beach,  and  its  maintenance  is  now  unnecessary. 

Section  B,  241  feet  long,  built  in  1829-1834.  It  has  never  been 
repaired  by  the  United  States  and  its  condition  is  the  same  as  the  pre- 
ceding section.  Its  superstructure  was,  however,  rei>aired  by  the 
owner  of  the  adjacent  land  in  1888. 

Section  C,  266  feet  long,  built  in  1829-1834  and  last  repaired  in 
1877-78. 

West  jetty.— This  is  1,580  feet  long  and  is  18  to  20  feet  wide,  as 
follows: 

Section  A,  from  the  shoulder  angle  northward,  975  feet,  built  in 
1829-1834,  and  last  repaired  in  1877  and  1880. 

Section  B,  285  feet  long,  built  in  1829-1834,  and  last  repaired  in  1889. 

Section  C,  134  feet  long,  built  in  1869,  and  last  repaired  in  1889. 
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Section  D,  185  feet  long,  built  in  1883.  It  has  received  no  general 
repairs  since,  but  in  1891  it  was  renewed  at  the  outer  end  in  conse- 
quence of  injuries  it  had  received  from  a  barge  striking  it. 

East  breakwater.— -This  has  a  total  length  of  1,651  feet  from  Charles 
Point,  on  the  east  side  of  the  bay,  westward  to  join  the  east  jetty.  It 
is  made  up  as  follows: 

Section  A,  from  Charles  Point  westward  215  feet,  built  in  1884,  and 
not  since  repaired. 

Section  B,  511  feet  long,  built  in  1829-1834,  and  last  repaired  in 
1887-88. 

Section  C,  415  feet  long,  built  in  1829-1834,  and  last  repaired  in 
1887-88, 

Section  D,  172  feet  long,  built  in  1829-1834,  and  last  repaired  in  1894. 

Section  B,  264  feet  long,  built  in  1829-1834,  westward  81  feet,  repaired 
in  1891,  the  remainder  in  1894. 

Section  F,  74  feet  long,  to  east  jetty,  built  in  1829-1834,  and  last 
repaired  in  1891. 

East  jetty. — This  is  1,294  feet  long,  from  its  junction  with  the  east 
breakwater  northward  to  the  10 J -foot  curve  of  extreme  low  water  in 
the  lake.    Its  details  are  as  follows : 

Section  A,  from  the  angle  of  the  breakwater  440  feet  northward, 
built  in  1829-1834.  and  last  repaired  in  1891. 

Section  B,  500  feet  long,  Jbuilt  in  1834,  last  repaired  in  1890. 

Section  C,  154  feet  long,  built  in  1883,  and  not  since  repaired. 

Section  D,  200  feet  long,  built  in  1885,  and  not  since  repaired.  . 

In  1877  50  running  feet  of  sheet  piling  was  driven  along  the  west 
jetty  northward  from  a  point  150  feet  north  of  the  shoulder  angle  with 
a  view  to  make  it  sand- tight.  In  1887-88  this  work  was  extended  612 
feet.  It  all  consists  of  4  by  12  inch  oak  plank,  20  feet  long,  strength- 
ened by  a  6  by  12  inch  oak  wale  piece,  bolted  through  into  the  crib 
timbers. 

To  arrest  sand  movement  into  the  channel  there  was  also  built  in 
1877  and  1880  upon  the  west  sand  beach,  where  it  has  formed  again 
against  the  west  jetty,  a  system  of  overlapping  sand-catch  fences  of  a 
total  length  of  760  feet.  These  fences  have  been  effective,  but  they 
can  not  be  maintained  beyond  high-water  line,  and  there  is  generally  a 
wide  space  of  sand  between  them  and  the  water,  from  which  the  pre- 
vailing westerly  wind  blows  the  sand  across  the  jetty.  This  is  the 
source  from  which  comes  a  considerable  portion  of  the  sand  which  tends 
to  refill  the  channel. 

These  fences  are  not  very  durable  and  are  troublesome  to  keep  in 
repair,  and  an  effort  has  been  made  to  induce  a  growth  of  willow  trees 
which  will  in  time  take  the  place  of  the  fences.  About  800  good-sized 
trees  were  planted  in  the  spring  of  1893.  A  recent  inspection  shows 
that  they  are  nearly  all  alive  and  have  made  good  growth. 

CHANNEL. 

1829.— The  space,  470  feet  wide,  between  the  jetties  had  a  natural 
,  depth  of  8  feet  in  October,  1829.  This  was  the  actual  depth  at  that 
time,  when  the  water  level  must  have  been  at  least  1  foot  and  was  prob- 
ably 2  feet  above  extreme  low  water,  this  being  the  average  stage  of 
lake  level  at  this  time  of  year.  No  plane  of  refereuce  of  lake  level  was 
established  until  1838,  when  the  present  accepted  extreme  low- water 
level  was  determined  at  Oswego  and  fixed  as  the  zero  of  the  gauge, 
whose  readings  have  since  been  daily  observed  in  feet  and  hundredths 
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above  this  zero.  The  record  of  channel  depths  in  the  various  reports 
are  much  confused  during  recent  years  as  well  as  formerly  by  variously 
stating  the  depths  as  at  ordiuary  low-water  level,  or  at  ordinary  water 
level,  or  as  the  actual  depth  at  a  given  date.  In  this  report  all  such 
reference  will 'be  reduced  to  the  plane  of  extreme  low- water  level  witb- 
ont  comment. 

1836.— The  first  dredging  was  done  at  Great  Sod  us  Harbor  in  1836 
and  was  continued  during  1837  and  1838,  $45,390  being  thus  expended. 

1838. — The  result  was  to  form  a  channel  100  feet  wide,  1,500  feet  long, 
with  11£  feet  depth,  by  removing  about  30,000  cubic  yards  of  gravel  and 
sand. 

1844. — In  August,  1844,  this  channel  was  found  to  have  shoaled  to  9 
feet  depth. 

1856. — The  next  dredging  was  done  in  1856,  when  6,233  cubic  yards 
of  sand  was  removed,  at  a  cost  not  stated. 

1867. — Nothing  more  was  done  until  1867,  when  renewal  of  the  jetty 
was  begun  and  dredging  was  done  under  its  shelter;  9,200  cubic  yards 
were  then  dredged,  at  24  cents  per  cubic  yard. 

1868-69.— The  dredging  was  continued  in  1868  and  1869,  completing 
a  ehannel  by  removing  about  40,000  cubic  yards  additional 

1870.— In  1870  the  sand  had  again  drifted  into  this  200  foot  channel 
to  such  an  extent  as  to  reduce  it  to  8  feet  depth  for  its  west  half  and  4 
to  5  feet  depth  for  its  east  half,  the  undredged  eastern  270  feet  of  the 
space  between  the  jetties  varying  from  2  feet  at  the  inner  end  to  7  feet 
at  the  outer  end. 

1873. — In  1873  19,000  cubic  yards  of  sand  was  removed,  at  35  cents 
per  cubic  yard,  measured  in  position,  again  making  the  channel  9  feet 
deep  for  150  feet  next  the  west  jetty,  and  this  was  continued  in — 

1874. — By  removing  44,977  cubic  yards  of  sand,  at  22 J  cents  per 
cabic  yard  scow  measurement,  and  again  making  the  200  foot  channel 
9  to  11  feet  deep. 

1881. — No  further  dredging  was  done  until  1881,  when  the  channel 
liad  again  shoaled  to  a  governing  depth  of  8  feet,  and  dredging  was 
resumed. 

1882.— During  1881  and  1882  42,050  cubic  yards  was  removed,  at 
23  cents  per  cubic  yard,  in  scows,  making  a  channel  2,300  feet  long, 
120  feet  wide  next  the  west  jetty,  and  11 J  feet  deep. 

1886. — In  1886  dredging  was  again  needed  and  13,224  cubic  yards 
were  removed,  at  16  cents  per  cubic  yard,  making  a  channel  50  feet  wide 
and  12  feet  deep. 

1887. — In  1887  the  depth  was  again  reduced  to  9  feet  and  a  centrif- 
ugal pump  was  employed  to  take  the  sand  from  the  channel  and  deliver 
it  on  the  other  side  of  the  west  jetty.  Thirteen  thousand  cubic  yards 
of  sand  were  thus  removed,  at  12£  cents  per  cubic  yard,  making  10  J  feet 
depth  for  50  feet  width. 

1889-90. — In  1889  and  1890  a  dipper  dredge  was  again  employed; 
40,942  cubic  yards  of  sand,  gravel,  and  cobblestones  were  removed,  at 
18  cents  per  cubic  yard,  scow  measurement,  and  a  navigable  channel 
was  again  made  100  feet  in  width,  2,000  feet  long,  and  15  feet  deep, 
located  30  feet  from  the  west  jetty. 

1892.— In  1892  this  cut  had'  again  shoaled  to  8f  feet,  and  the  United 
States  dredging  plant  was  employed  during  the  month  of  June  in 
deepening  it.  Eleven  thousand  two  hundred  and  nineteen  cubic  yards 
of  sand  were  removed  at  this  time. 

1893 — During  the  fiscal  year  ending  June  30, 1894, 94,071  cubic  yards 
bave  been  removed  along  the  new  line  hereafter  described  $  50,106  cubic 


Digitized  by  VjOOQlC 


SI 96      REPORT  OP  THE  CHIEF  OF  ENGINEERS,  C.  6.  ARMY. 

yards,  scow  measurement,  was  dredged  under  contract,  at  11 J  cents  per 
cubic  yard,  and  the  remainder  by  the  plant  owned  by  the  United  States 
at  about  the  same  actual  cost. 

All  of  this  serves  to  show  that  the  channel  has  been  a  troublesome 
one  to  maintain,  and  this,  as  before  stated,  has  been  largely  due  to  the 
extensive  beach  to  the  westward,  from  which  the  sand  is  carried  by 
the  wind  over  the  jetty  and  dropped  into  the  channel.  A  comparison 
of  the  results  of  a  survey  made  in  1870  with  those  of  another  similar 
survey  made  in  1892  by  the  same  assistant  engineer  indicates  that  not 
less  than  142,000  cubic  yards  of  sand  has  found  its  way  into  the  chan- 
nel in  this  manner.  This  would  be  at  the  rate  of  about  6,500  cubic 
yards  a  year,  which  does  not  seem  an  unreasonable  amount  to  one  who 
has  seen  the  clouds  of  sand  that  are  lifted  by  every  westerly  gale.  In 
1877-1880  sand  fences  were  erected  to  stop  this  drift.  They  have  no 
doubt  been  of  considerable  service,  but  it  has  not  been  possible  at  all 
times  to  keep  them  in  thorough  repair  and  they  are  not  sufficient  in 
extent  to  entirely  effect  their  purpose. 

In  1893  about  800  good-sized  willow  trees  were  planted,  and  it  is 
hoped  that  as  they  grow  they  will  prove  much  more  durable  and  effi- 
cient than  the  sand  fences. 

Owing  to  this  tendency  of  the  channel  to  fill  np  near  the  inner  end 
of  the  west  jetty,  all  dredging  subsequent  to  1892  has  been  upon  a  line 
that  runs  diagonally  from  the  outer  end  of  the  west  jetty  to  the  inner 
end  of  the  east  one. 

OPERATIONS. 

Under  the  approved  project  the  superstructure  has  been  renewed  on 
355  feet  of  the  east  breakwater,  being  that  portion  known  as  Section 
D,  172  feet  long,  and  the  eastern  183  feet  of  Section  E.  The  parapet 
form  was  used  on  all  but  the  most  easterly  10  feet,  where  the  low  form 
was  used  to  join  with  the  work  of  1878. 

The  work  was  done  by  hired  labor.  It  was  begun  on  the  20th  of  Sep- 
tember and  finished  at  the  end  of  November.  It  cost  for  filled  work — 
that  is  to  say,  for  everything  except  engineering  and  office  expenses — 
$3,305.55,  or  at  the  rate  of  $9.28  per  running  foot.  The  dredging 
plant  was  also  docked  for  the  first  time  since  it  was  built  in  1891  and 
thoroughly  repaired.  The  cost  being  defrayed  from  the  appropriations 
for  improving  the  harbor  at  Charlotte  and  Great  Sodus  Bay  in  equal 
proportions:  The  amount  from  this  appropriation  being  $994.36. 

The  total  expenditure  from  this  appropriation  for  office,  engineering 
contingencies,  traveling  expenses,  etc.,  was  $1,247.42. 

REMARKS. 

In  regard  to  this  channel  I  think  that  the  piers  should  be  extended 
to  the  15-foot  depth  as  rapidly  as  possible,  and  the  channel  should  be 
dredged  to  its  full  width  in  the  manner  before  described. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  some  6,725  linear  feet  of  jetties  and  breakwaters  at  this 
place,  of  which  4,800  feet  is  valuable  and  necessary  to  the  maintenance 
of  the  harbor.  The  rest  has  been  absorbed  by  the  advance  of  the  shore 
line,  and  further  repairs  to  it  will  probably  not  be  required. 

Six  thousand  eight  hundred  feet  in  round  numbers,  of  jetty  work, 
therefore,  must  be  kept  in  good  order.  As  elsewhere  explained,  it  is 
composed  of  timber  cribs  filled  with  stone.  The  part  that  is  below 
water  is  not  subject  to  decay  and  only  needs  repairs  when  it  is  injured 
by  collisions  or  storms,  accidents  of  infrequent  occurrence. 
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But  the  timber  which  is  above  water  and  which  forms  the  super- 
structure is  in  a  situation  very  unfavorable  to  its  durability.  Its  useful 
life  is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed  at  the  end 
of  this  period,  but  it  ought  to  be  renewed  betbre  its  strength  is  too 
mitch  impaired,  otherwise  it  is  liable  to  give  way  in  a  severe  storm  and 
great  damage  result  to  the  whole  structure. 

The  cost  of  the  superstructure  of  the  kind  used  here  is  about  $11  a 
runniug  foot.  There  is  now  1,581  feet  of  it  here  that  is  from  eleven  to 
eighteeu  years  old.  It  needs  renewal  now,  and  will  cost  $18,000.  This 
sum  ia  not  included  in  the  amount  required  to  complete  the  existing 
project. 

Name  of  harbor,  Great  Sodus  Bay,  New  York.  Collection  district,  Oswego,  N.  Y. 
Nearest  light-house,  Big  Soduts,  New  York;  a  fixed  white  light  of  the  fourth  order, 
varied  by  a  white  flash  every  two  mi  mites,  on  a  bluff  three-fifths  mile  west  of  the 
entrance  to  the  bay ;  a  fixed  white  light  of  the  sixth  order,  180  feet  inside  of  the  outer 
end  of  the  west  pier,  and  a  fixed  red  light  of  the  sixth  order,  at  elbow  of  west  pier. 
Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement 

July  1, 1894,  balance  unexpended.- $31.99 

Amount  appropriated  by  act  of  August  17, 1894 ' 15,000.00 

15, 031. 99 
June  30, 1895,  amount  expended  during  fiscal  year 5, 547. 33 

July  1, 1895,  balance  unexpended 9,484.66 

{Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    28, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS. 

Arrivals  and  departure*  of  vesseh  at  Great  Sodus  Harbor,  New  York,  during  fiscal  year 

ending  June  SO,  1895. 

ARRIVALS. 


Trade  engaged  in. 


Home,  on  lake... 
foreign,  on  lake. 

Total 

American  owned 
Canadian  owned. 


Steamers. 


Num- 
ber. 


107 


Registered 
tonnage. 


5,700 
774 


6,474 


5,350 
1,115 


Sailing  vessels. 


Num- 
ber. 


75 


Registered 
tonnage. 


2,304 
3,515 


5,810 


1,611 
4,208 


Barges. 


Num- 
ber. 


75 


Registered 
tonnage. 


0,122 
18,580 


27,702 


3.674 
23,038 


Sum  total,  238  arrivals;  30,755  registered  tonnage. 

DEPARTURES. 


87 
20 

5,350 
1,115 

47 
28 

1,611 
4,208 

14 
60 

3,674 
23,038 

Total 

107 

6,474 

75 

5,810 

74 

27,612 

Sum  total,  237  departures;  30,666  registered  tonnage. 

Greatest  draft  of  vessel feet..        12 

Greatest  tonnage  of  vessel registered  tonnage. .      541 

Greatest  load  of  vessel net  tons..  1,344 
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Receipts  and  shipments,  Great  Sodas  Harbor,  Xew  York,  during  fiscal  year  ending  June 

SO,  1895. 


Receipts. 

Shipments. 

Trade. 

Paaseh- 

gera. 

Grata. 

Poles  and 

railroad 

ti«-a. 

Tom. 

Lumber. 

Passen- 
gers. 

Coal. 

Posts  and 
wood. 

Home, on  lake. 

2,004 

Xet  tons. 
85 
620 

Tons. 

2,071 

Net  ton*.   Net  tons. 

12  fiOl                    37A 

Foreign,  011  lake 

170 

201 

63,418 

Total 

2,004 

705  j            170 

20L 

2,071  |      76,019  |             376 

Navigation  closed  November  29, 1894  ;  navigation  opened  April  24, 1895. 

For  toe  purpose  of  reduction  to  tons  weight  the  following  is  assumed,  viz:  Seven 
barrels  of  oil  equal  1  ton;  1,000  feet  lumber  equal  1&  tons;  20  crates  fruit  equal  1 
ton ;  12  railroad  ties  and  poles  equal  1  ton ;  I  cord  wood  and  posts  equal  1}  tons ;  4 
live  animals  equal  1  ton. 


O  O  4. 

IMPROVEMENT  OF  HARBOR  AT  LITTLE   SODUS  BAY,  NEW  YORK. 

OBJECT. 

To  secure  a  channel  from  Lake  Ontario  into  Little  Sodus  Bay  of  nav- 
igable width  and  of  depth  not  less  than  15  feet  at  extreme  low  water. 

Little  Sodus  Bay  is  2  miles  long,  three-fourths  of  a  mile  wide,  is  deep 
and  landlocked,  and  is  situated  midway  between  Oswego  and  Great 
Sodus,  or  13  miles  west  of  Oswego.  It  is  the  coal-shipping  poit  on 
Lake  Ontario  for  the  Lehigh  Valley  Railroad. 

PROJECT. 

To  contract  by  breakwaters  the  entrance  to  the  bay  to  a  width  of  250 
feet  and  maintain  a  channel  200  feet  wide  and  15  feet  deep  at  extreme 
low  water  by  parallel  piers. 

The  following  appropriations  have  been  made  for  this  work: 

May  23,  1828,  an  act  appropriating  (for  survey  of  shore  between  Charlotte 
and  Oswego,  with  a  view  to  improvement  of  harbors) $400. 00 


August  20,  1852 $10,000.00 

April  9, 1864 1,778.36 

April  9, 1864 2,224.00 

April  9, 1864 99.00 

June  23,  1866 33,840.41 

March2,1867 50,000.00  . 

April  10,1869 1,500.00 

July  11, 1870 5,000.00 

March  3, 1871 15,000.00 

June  10,  1872 15,000.00 

March  3, 1873 15,000.00 

Jnne23,  1874 15,000.00 

March  3, 1875 10,000.00 

August  14, 1876 5,000.00 


June  18,  1878 $10,000.00 

March  3, 1879 5,000.00 

Juno  14,  1880 20,000.00 

March  3, 1881 20,000.00 

August  2, 1882 25,000.00 

July  5, 1884 10,000.00 

August  5, 1886 12,500.00 

August  10, 1888 16,000.00 

September  19, 1890 13, 000. 00 

Julvl3,1892 6,000.00 

August  17, 1894 8,000.00 

Total 324,941.77 


PRESENT  WORKS. 


The  project  has  been  completed,  except  that  the  west  and  the  east 
jetties  lack  200  feet  and  405  feet,  respectively,  of  reaching  the  15-foot 
curve,  and  that  the  whole  of  the  channel  between  the  jetties  has  not 
been  dredged  to  15  feet,  12  feet  at  extreme  low  water  being  the  govern- 
ing depth. 
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A  narrow  channel  was  dredged  through  the  hardpau  bar  last  fall,  in 
which  there  is  a  depth  of  not  less  than  15  feet  at  low  water.  This 
channel  is  about  40  feet  wide,  and  is  parallel  to  the  west  jetty  and  about 
30  feet  from  it. 

With  this  exception,  the  undredged  part  of  the  channel  is  the  outer 
500  feet  of  the  space  between  the  present  jetties  and  200  feet  additional 
beyond  the  end  of  the  west  jetty.  The  material  is  tough  hardpau, 
probably  requiring  blasting  before  it  can  be  dredged. 

The  breakwaters  and  jetties  which  contract  the  entrance  and  define 
and  shelter  the  channel  were  begun  in  1854,  though  the  works  now 
forming  the  harbor  were  built  since  1867.  They  consist  of  crib-work 
breakwaters  extended  from  the  west  and  the  east  sides  of  the  entrance 
(naturally  2,500  feet  wide  in  1867)  upon  the  gravel  bar  which  is  charac- 
teristic of  this  and  of  all  the  bays  on  the  south  shore  of  Lake  Ontario. 

The  breakwaters  were  built  to  the  sides  of  the  natural  cut  through 
the  bar  (which  was  1 J  feet  deep  in  1853  and  5£  feet  deep  in  1866)  and 
were  thence  extended  north  to  deep  water  in  the  lake  by  parallel  jetties 
250  feet  apart. 

These  structures  were  formed  of  cribs  each  20  feet  wide  and  30  feet 
long,  sunk  end  to  end  upon  the  natural  bottom  in  as  close  contact  as 
practicable  by  filling  them  with  loose  stone  gathered  from  the  shores  of 
the  bay  and  lake  and  by  dredging  gravel  and  dumping  it  into  them. 

The  cribs  were  formed  of  sawed  hemlock  timber  12  inches  square  and 
10  by  12  inches,  which  was  framed  together  and  bolted  with  iron  drift- 
bolts.  The  cribs  had  tight  plank  floors,  and  the  earlier  oues  were 
allowed  to  settle  into  the  natural  gravel  and  sand  bottom  for  part  of  the 
season  before  building  the  continuous  superstructure  of  12  by  12  inch 
pine  timber,  also  filled  with  loose  stone.  For  the  later  cribs  a  foundation 
was  prepared  by  dredging  a  trench  or  by  depositing  riprap. 

At  each  side  of  the  bay  the  junction  of  the  breakwater  with  the 
shore  was  effected  by  stake  and  fascine  structures  intended  to  aid  the 
accretion  of  drift. 

The  different  portions  of  the  work  are  described  as  follows.  In  every 
ease  where  depth  of  water  is  mentioned  in  this  report  the  depth  at 
extreme  low- water  level  or  at  the  zero  of  the  Oswego  gauge  is  meant. 

(1)  West  breakwater.— The  original  structure  was  built  in  1868,  and 
was  a  peculiar  one,  specially  designed  for  this  place.  It  was  of  trian- 
gular cross  section,  with  13  feet  base  and  13  feet  sides,  built  in  sepa- 
rate sections,  25  feet  long,  of  6  by  6  inch  hemlock  frames,  planked 
inside  with  2-inch  hemlock  plank,  the  whole  filled  with  loose  stone  and 
sunk  upon  the  crest  of  the  bar  at  a  depth  of  from  one-half  foot  to  2  feet. 
Its  total  length  from  the  west  shore  to  the  west  jetty  was  650  feet.  The 
breakwater  was  built  in  1868  and  was  destroyed  the  same  year. 

In  1870-71  the  present  rectangular  crib-work  structure,  469  feet  long 
and  10  feet  wide,  was  built  30  feet  outside  of  and  parallel  with  the 
original  one.  It  is  still  in  place,  though  much  decayed.  All  but  90 
feet  adjoining  the  west  jetty  is  buried  beneath  the  accretion  of  the 
west  beach,  and  this  90  feet  was  repaired  in  1887.  Since  then  the 
beach  has  extended  out  in  front  of  it  100  feet,  and  it  probably  will  not 
need  further  repair. 

(2)  West  pier  or  jetty.— This  is  1,960  feet  long  and  20  feet  wide, 
extending  across  the  bar  north  to  deep  water  in  the  lake.  The  struc- 
ture is  made  up  of  the  following  parts: 

Section  A,  186  feet  long,  which  was  built  in  1854.  It  has  never  been 
repaired.  A  beach  having  formed  outside  of  it,  it  is  no  longer  neces 
sary  to  maintain 
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Section  B,  50  feet  long,  built  in  1854,  last  repaired  in  1867. 
Section  C,  860  feet  long,  built  in  1867-68,  last  repaired  in  1889. 
Section  D,  150  feet  long,  built  in  1870-71,  last  repaired  in  1889-90, 
Section  E,  242  feet  long,  built  in  1881,  has  not  been  repaired. 
Section  F,  272  feet  long,  built  in  1883,  has  not  been  repaired. 
Section  G,  200  feet  long,  built  in  1885,  has  not  been  repaired. 

(3)  East  breakwater. — This  is  1,850 feet  long,  mainly  consisting  of  1,080 
feet  of  shallow  crib  work,  which  is  20  feet  wide,  placed  upon  the  crown  of 
the  bar  in  depth  varying  from  half  a  foot  above  extreme  low  water  to 
2£  feet  below  the  same  plane.  It  exteuds  from  near  the  east  side  of  the 
bay  to  the  east  jetty,  its  junction  with  the  east  shore  beiug  effected  by 
170 feet  of  stake-and  fascine  work.    Its  details  are  as  follows: 

Section  A  is  170  feet  long  and  8  feet  wide,  and  was  built  in  1885  from 
the  east  shore  to  the  crib-work  breakwater,  which  it  joins  50  feet  west 
of  the  east  end. 

It  consists  of  stakes  and  wire  bound  fascines  made  from  the  trunks 
and  branches  of  hard- wood  brush,  the  whole  paved  with  stone  gathered 
from  the  lake  shore.  It  has  stood  without  atteution  and  is  covered  by 
the  accretion  of  sand  and  gravel. 

Section  B  is  150  feet  long  and  20  feet  wide,  and  was  built  in  1878, 
forming  the  east  end  of  the  breakwater.  It  has  not  since  been  renewed, 
except  its  western  50  feet,  which  was  included  in  the  portion  rebuilt  in 
parapet  form  in  1891. 

Section  C,  750  feet  long,  built  in  1875,  last  repaired  in  1891. 

Section  D,  540  feet  long,  built  in  1874,  last  repaired  in  1889-90. 

Section  E,  240  feet  long,  built  in  1873,  last  repaired  in  1889-90. 

(4)  Eaxt  jetty. — This  is  1,510  feet  long  from  the  west  end  of  east 
breakwater  across  the  bar  to  11£  feet  of  water  in  the  lake.  It  is  par- 
allel to  the  west  jetty,  and  250  feet  from  it.    The  details  are  as  follows: 

Section  A,  512  feet  long,  built  in  1872-73,  last  repaired  in  1887. 

Section  B,  757  feet  long,  built  in  1881-82,  has  not  been  repaired. 

Section  C,  241  feet  long,  built  in  1883,  has  not  been  repaired. 

Section  D.  This  jetty  still  lacks  about  500  feet  of  its  proposed 
length. 

A  full  history  of  this  work  was  published  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1892. 

CHANNEL. 

Prior  to  beginning  the  construction  of  jetties  there  was  no  permauent 
natural  channel  across  the  bar  which  closed  the  entrance  to  the  bay. 

The  general  width  of  this  bar  from  deep  water  within  the  bay  to 
deep  water  in  the  lake  outside  was  from  600  to  900  feet  between  6-foot 
curves,  about  2,000  feet  between  12-foot  curves,  and  2,600  feet  between 
15  foot  curves.  These  and  all  depths  stated  in  this  report  are  at 
extreme  low- water  level,  which  coincides  with  the  plane  of  zero  of  the 
Oswego  gauge,  which  was  established  at  extreme  low-water  level  in 
1838. 

The  natural  depths  upon  the  crest  of  the  bar  and  in  the  channel 
across  it  varied  from  time  to  time. 

In  1828  and  in  1845  the  crest  of  the  bar  was  above  water  for  most  of 
the  distance  across  the  bay,  the  channel  (at  the  same  place  as  the  pres- 
ent one)  being  stated  in  the  Annual  Report  for  1847  to  have  but  2  feet 
of  water.  If  this  meant  the  actual  depth,  which  seems  probable,  its 
reduction  to  extreme  low- water  level  would  give  but  half  a  foot. 
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In  1853,  just  before  tbe  first  jetty  construction,  the  depth  was  H  feet 
beio*v  extreme  low  water,  which  was  in  1854  increased  by  dredging 
under  tbe  shelter  of  tbe  west  jetty  to  6  feet. 

The  amount  of  material  then  removed  to  make  the  channel,  which 
appears  to  have  been  about  450  feet  long  and  80  feet  wide,  must  have 
been  about  4,000  cubic  yards. 

In  1866,  when  the  work  of  improvement  was  begun,  a  detailed  sur- 
vey showed  this  cut  to  be  5£  feet  deep. 

Dredging  in  the  channel  was  resorted  to  in  1868-69,  and  again  in 
1871,  and  sufficient  material  was  removed  from  the  channel  to  secure  a 
depth  of  10  feet  between  the  jetties. 

In  1875  a  shoal  about  100  feet  wide  had  formed  across  the  channel 
by  sand  drift  around  the  outer  end  of  the  west  jetty  which  then 
extended  only  to  the  9-foot  curve.v  This  shoal  had  8  feet  depth  and 
1,592  cubic  yards  was  dredged  from  it,  at  25  cents  per  cubic  yard,  to 
make  a  passage  80  feet  wide  next  to  the  west  jetty.  An  exceptionally 
high  stage  of  water  prevailed  in  the  lake  in  1876,  and  no  further  dredg- 
ing was  done  until  1879,  when  deepening  the  channel  to  15  feet  depth 
at  extreme  low  water  was  begun.  During  1879,  1880,  and  1881  there 
were  removed  25,931  cubic  yards  of  gravel,  sand,  and  mud,  at  18  cents 
per  cubic  yard,  scow  measurement,  and  the  work  was  continued  in 
1881,  at  17|  cents  per  yard.  At  the  latter  rate  43,562  cubic  yards, 
scow  measurement,  were  removed  up  to  December  1, 1881,  making  15 
feet  depth  at  extreme  low  water  for  200  feet  width  and  1,700  feet  in 
length.  This  carried  the  excavation  out  as  far  as  the  west  jetty  then 
extended,  242  feet  beyond  the  light-house  pierhead.  The  jetty  was 
extended  472  feet  farther  in  1883  and  1885,  but  no  attempt  was  made 
to  extend  the  excavated  channel,  as  the  fact  was  developed  that  the 
material  composing  the  remainder  of  the  bar  was  a  tough  hardpan, 
instead  of  gravel  and  sand  as  the  rest  had  been,  and  money  for  its 
removal  was  not  available,  20,000  cubic  yards  being  the  excavation 
required  to  make  15  feet  depth,  the  estimated  cost  being  $1  per  cubic 
yard. 

In  1891  the  space  between  the  jetties  had  gradually  shoaled  to  about 
12  feet  by  the  deposit  of  loose  sand  and  mud. 

In  1891, 7,257  cubic  yards  of  sand  and  541  cubic  yards  of  hardpan  were 
removed  from  between  the  jetties  by  the  United  States  dredging  plant, 
and  in  1893, 12,590  cubic  yards  of  sand  and  1,777  yards  of  hardpan  were 
removed  by  the  same  means,  with  the  result,  as  before  stated,  of  making 
a  narrow  channel  of  the  required  depth  through  the  hardpan  bar  to  deep 
water  in  the  lake. 

In  1893  work  was  continued  with  the  United  States  dredging  plant. 
Surface  blasting  was  resorted  to,  to  assist  the  dredge  in  breaking  up  the 
hardpan. 

High  grade  Atlas  powder  was  used  in  charges  of  25  pounds.  It  was 
feared  that  larger  charges  would  injure  the  jetties.  The  cartridges  that 
made  up  the  charge  were  placed  together  in  a  bag,  sunk  to  the  bottom 
in  the  proper  place,  and  fired  by  an  electric  exploder.  The  explosions 
all  seemed  to  be  sharp  and  complete,  and  the  water  tamping,  owing  to 
the  stage  of  the  lake,  was  about  14  feet.  Nevertheless,  the  effect  on  the 
bottom  seemed  to  be  almost  nothing.  The  material  was  just  about  as 
hard  to  dig  as  before,  and  careful  soundings  made  immediately  after  a 
shot  failed  to  reveal  even  a  moderate  depression  at  the  point  where  the 
charge  bad  rested. 

An  Ingersoll  steam  rock  drill  was  then  mounted  on  a  scow  and  sent 
to  Little  Sodus  to  try  the  effect  of  the  explosive  when  fired  in  drilled 
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holes.  Great  difficulty  was  experienced  in  drilling,  owing  to  the  tool 
very  frequently  becoming  jammed  between  the  hard  round  bowlders 
that  were  thickly  embedded  in  the  hardpan.  Many  delays  also  occurred 
from  bad  weather,  for  most  of  the  work  had  to  be  clone  outside  the 
shelter  of  the  jetties,  and  a  very  moderate  sea  on  the  lake  was  sufficient 
to  stop  drilling.  However,  some  85  holes  about  5  feet  deep  and  8  or  10 
feet  apart  were  drilled  and  fired  along  the  proposed  cut.  The  charge 
used  was  about  5  pounds  to  the  bole.  The  material  was  undoubtedly 
loosened  somewhat  by  these  shots,  but  the  effect  was  less  than  one 
would  have  expected ;  less,  certainly,  than  it  would  have  been  in  ordinary 
rock. 

During  the  time  it  was  employed  the  dredge  removed  12,500  cubic 
yards  of  sand  and  1,777  cubic  yards  of  hard  material  from  the  channel. 

OPERATIONS. 

No  active  operations  were  had  during  the  season.  A  contract  has 
been  entered  into  with  Edward  J.  Hingston,  of  Buffalo,  N.  Y.,  for  the 
removal  of  about  10,000  cubic  yards  of  hard  material  from  the  channel 
between  the  jetties  and  beyond  them  to  deep  water  in  the  lake.  The 
contract  price  is  47  cents  a  cubic  yard,  measured  in  place.  It  is  required 
that  a  least  depth  of  15  feet  at  extreme  low  water  shall  be  secured,  and 
nothing  is  to  be  paid  for  material  taken  from  below  this  depth. 

A  careful  survey  of  the  channel  has  been  made,  and  it  is  found  that 
the  present  contract  will  suffice  for  the  excavation  of  a  cut  of  the 
required  depth  and  136  feet  wide  through  the  hardpan  bar.  This  work 
will  be  completed  during  the  present  season.  There  will  still  remain  a 
considerable  quantity  of  sand  to  be  removed  from  the  inner  end  of  the 
jetty  channel,  but  the  work  will  be  much  less  costly  than  the  removal 
of  the  hardpan. 

REMARKS. 

The  completion  of  the  project  requires  about  665  linear  feet  of  jetty 
extension  and  the  dredging  of  some  8,500  cubic  yards  of  hard  mate- 
rial. As  all  the  material  from  the  outer  end  of  the  jetties  to  the  15-foot 
curve  in  the  lake  appears  to  be  hardpan,  it  is  reasonable  to  expect  that 
a  cut  once  dredged  through  it  would  remain  open,  unless  it  was  filled 
by  sand  moving  out  beyond  the  ends  of  the  jetties  from  the  beach. 

There  is  no  evidence  that  the  beach  sand  is  moved  out  as  far  as  this. 
Even  if  the  sand  does  move  out  and  deposit  in  the  cut  in  moderate 
quantities,  it  might  be  cheaper  to  maintain  the  channel  by  occasional 
dredging  than  it  would  be  to  keep  the  increased  length  of  jetties  in 
repair. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States 
has  constructed  some  5,789  linear  feet  of  jetties  and  breakwaters  at 
this  place,  of  which  4,904  feet  is  valuable  and  necessary  to  the  main- 
tenance of  the  harbor.  The  rest  has  been  absorbed  by  the  advance  of 
the  shore  line,  and  further  repairs  to  it  will  probably  not  be  required. 

Four  thousand  nine  hundred  feet  of  jetty  work,  in  round  numbers, 
therefore,  must  be  kept  in  good  order.  As  elsewhere  explained,  it  is 
composed  of  timber  cribs  filled  with  stone.  The  part  that  is  below  the 
water  is  not  subject  to  decay  and  only  needs  repairs  when  it  is  injured 
by  collisions  or  storms — accidents  of  infrequent  occurrence. 

But  the  timber  which  is  above  water  and  which  forms  the  super- 
structure is  in  a  situation  very  unfavorable  to  its  durability.    Its 
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useful  life  is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed  at 
the  end  of  this  period,  bnt  it  ought  to  be  renewed  before  its  strength 
is  too  much  impaired;  otherwise  it  is  liable  to  give  way  in  a  severe 
storm  and  great  damage  result  to  the  whole  structure. 

The  cost  of  the  superstructure  of  the  kind  used  here  is  about  $11  a 
running  foot.  There  is  now  1,692  feet  of  it  here  that  is  from  twelve  to 
seventeen  years  old.  It  needs  renewal  now,  aud  will  cost  $19,000. 
This  sum  is  not  included  in  the  amount  required  to  complete  the  exist- 
ing project. 

Name  of  harbor,  Little  Sod  us  Bay,  New  York.  Collection  district,  Oswego,  N.  Y. 
Nearest  light-house,  Fair  Haven,  N.  Y. ;  a  fixed  white  light  of  the  fourth  order  near 
the  head  of  the  west  pier,  a  fog  bell  attached  to  a  mast  range  light  at  the  inner  end 
of  west  pier.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement 

July  1,  1894,  balance  unexpended $122.16 

Amount  appropriated  by  act  of  August  17,  1894 8, 000. 00 

8, 122. 16 
June  30,  1895,  amount  expended  during  fiscal  year 953.33 

July  1, 1895,  balance  unexpended 7,168.83 


{Amount  (estimated)  required  for  completion  of  existing  project 44, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897  40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  at  Little  Sodus  Harbor,  New  York,  during  fiscal  year 

ending  June  SO,  1895. 


AKRrVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

47 
10 

2,931 
604 

18 
76 

1,775 
12,632 

29 
51 

9,609 

Foreign,  on  lake 

17, 110 

Total 

57 

3,535 

94 

14,407 

80 

26,719 

Iwwicaa  owned 

48 
10 

2,960 
583 

20 
74 

1,664 
12,743 

29 
51 

9,372 

Canadian  own«nd  -  T  r     

17,347 

Sam  total,  231  arrivals ;  44,661  registered  tonnage. 

DEPARTURES. 


Home,  on  lake 

47 
11 

2,770 
773 

14 
76 

661 
13, 714 

28 
52 

9,257 

Foreign  on  lake 

17,462 

Total 

58 

3,543 

90 

14,375 

80 

26, 719 

Sum  total,  228  departures;  44,637  registered  tonnage. 

Greatest  draft  of  vessel 

Greatest  tonnage  of  vessel 

Greatest  load  of  vessel 


feet..    124, 

.registered  tonnage. .  588 
net  tons..  856 
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Receipts  and  shipments  at  Little  Sodus  Harbor,  New  York,  during  fiscal  year  ending 

June  SO,  1895. 


Receipts. 

Shipments. 

Trade. 

Passen- 
gers. 

dise.      |     Pi8h- 

*—■  ]£Z5* 

Passen- 
gers. 

Merchan- 
dise. 

Coal. 

10 

Net  ton*.  \  Net  tens. 

Ton*. 

Tons. 

8 

Net  ton*. 

4 

28 

Net  ton*. 
2,752 

Foreign,  od  lake 

294                 5 

196 

72 

60,244 

Total 

10                 2JU                     5 

190 

72 

8 

32 

62,996 

1 

Navigation  closed  November  22, 1894 ;  navigation  opened  May  1, 1895. 

For  the  purpose  of  redaction  to  tons  weight,  the  following  is  assumed,  viz:  Seven 
barrels  of  oil  equal  1  ton;  1,000  feet  of  lumber  equal  1}  ton;  20  crates  of  fruit  equal 
1  ton ;  12  railroad  ties  and  poles  equal  1  ton ;  1  cord  of  wood  and  posts  equal  1£  ton ; 
4  live  animals  equal  1  ton. 


OO5. 

IMPROVEMENT  OF   HARBOR  AT  OSWEGO,  NEW  YORK. 
OBJECT, 

To  provide  a  basin  sufficient  for  the  needs  of  commerce  at  the  month 
of  the  Oswego  River,  New  York,  on  Lake  Ontario,  and  to  secure  and 
maintain  a  navigable  channel  into  said  basin  and  river. 

PROJECT. 

1827. — To  inclose  by  breakwaters  a  western  basin  of  11  acres  area 
outside  the  bulkhead  line,  and  an  eastern  basin  of  9  acres  outside  the 
bulkhead  line,  and  to  protect  the  entrance  channel  by  piers.  (Com- 
pleted 1829;  pier  extended  1869.) 

1870. — To  inclose  by  a  breakwater  of  crib  work  filled  with  stone  a 
western  basin  of  100  acres  area  outside  the  9-foot  curve  and  the  exist- 
ing western  breakwater.    (Completed  in  1882.) 

1882. — To  build  an  eastern  breakwater  on  the  alignment  of  the  west- 
ern, sheltering  an  eastern  basin.  But  little  work  was  done  upon  this 
structure,  and  in  1888  this  portion  of  the  project  was  abandoned  and 
the  few  cribs  that  had  been  sunk  were  removed. 

1883. — To  build  spurs  projecting  from  lake  face  of  western  break- 
water, for  the  purpose  of  breaking  the  accumulated  and  reflex  waves 
occasioned  by  that  breakwater,  which  have  rendered  the  entrance  excep- 
tionally difficult  and  dangerous  during  storms.    (Completed  in  1889.) 

1891.— To  make  permanent  and  to  shelter  the  western  entrance  to 
the  outer  harbor. 

1893. — To  improve  the  inner  harbor  by  the  removal  of  rock,  so  as  to 
afford  a  depth  of  15  feet  at  extreme  low  water  for  a  distance  of  several 
hundred  feet  up  the  river. 
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The  following  appropriations  have  been  made  for  this  work: 

March20,  1826 $200.00     April  10,  1869,  allotment....  $22,275.00 

March  2, 1827  , 33,348.64     April  10,  1869,  allotment....  6,000.00 

Ma.v  19,1828 9,583.39     July  11,  1870 50,000.00 

March  3,1*29 7,472.00     March  3, 1871 100,000.00 

March2,1831 2,812.92     June  10,  1872 100,000.00 

M*rch2,1831 18,600.00  ,  March  3, 1873 100,000.00 

March2,183l 519.00  '  June  23,  1874 75,000  00 

March  2, 1831 84.92     March  3, 1875 90,00000 

February  24,  1832 19,000.00     August  14, 1876 90,000.00 

March  2, 1833....: 8,400.00     June  18,  1878 90,000.00 

June  28,  1834 30,000.00     March3,  1879 90,000.00 

July  2,1836 20,000.00     June  14,  1880 90,000.00 

March 3, 1837 15,000.00  |  March  3, 1881 50,000.00 


July  7,  1838 46,067.00 

June  11,  1844 20,000.00 

August  20, 1852 40,O0J.00 

August,  1860, allotment  trans- 
ferred from  light-house ...  30, 000. 00 

June  28, 1864,  allotment 25, 000. 00 

June  23,  1866 45,000.00 

March  2, 1867 60,000.00 

July  25, 1868,  allotment 20, 000. 00 


August  2,1882 80,000.00 

July  5,  1884 80,000.00 

August  6, 1X86 71, 250. 00 

August  10,  1888  100,000.00 

September  19, 1890 30, 000. 00 

July  13,  1892 40,000.00 

August  17,  1894 37,000.00 


Total 1,842,612.87 

PRESENT  WORKS. 

The  present  works  consist  of — 

(1)  The  inner  west  breakwater,  which  lies  wholly  within  the  outer 
breakwater,  by  which  it  has  been  superseded. 

(2)  The  inner  east  breakwater,  which  has  been  private  property  since 
1852. 

(3)  The  fort  wharf,  which  constitutes  a  storage  place  for  harbor 
material. 

(4)  The  outer  west  breakwater,  whose  maintenance  constitutes  the 
principal  work. 

(5)  The  detached  spurs  outside  the  outer  breakwater,  two  of  which 
have  been  built  and  of  which  two  more  are  proposed  to  shelter  the 
present  western  opening. 

(6)  The  deepening  of  the  entrance  and  river  channel  in  the  inner 
harbor. 

These  works  are  described  as  follows : 

(1)  The  inner  west  breakwater. — This  is  1,993  feet  long,  of  masonry 
and  crib  work  of  various  widths,  and  was  built  between  1827  and  1837. 
It  is  composed  of  the  following  parts: 

Section  A,  the  shore  arm,  is  250  feet  long,  30  feet  wide,  and  has  a  crib- 
work  base,  built  iu  1828,  with  superstructure  reconstructed  of  cut  lime- 
stone masonry,  in  parapet  form,  in  1837-38.    In  fair  preservation. 

Section  B,  from  the  angle  eastward,  110  feet.  The  same  description 
as  the  last,  except  that  its  condition  is  ruinous. 

Section  C,  located  back  of  Section  B,  overlapping  it  and  extending 
pa»t  it  a  distance  of  138.8  feet,  including  a  10  foot  passage  for  boats  cut 
through  its  east  end  in  1884.  This  section  is  of  crib  work,  22  feet  wide, 
built  back  of  the  ruined  masonry  structure  in  1854.  Its  superstructure 
was  rebuilt  on  its  south  or  harbor  face  in  1887  and  on  its  lake  face  in 
1891.  It  serves  to  shelter  the  United  States  reservation  slip,  where  the 
United  States  boats,  scows,  and  dredge  are  moored,  and  to  provide 
storage  places  for  timber  needed  for  repairs. 

Section  D  is  838.2  feet  long,  in  prolongation  of  the  line  of  the  masonry 
portion  of  the  lake  arm  eastward,  and  extends  to  the  light-house  pier- 
head.   It  was  built  in  1828-29,  and  its  superstructure  was  rebuilt  and 
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repaired  in  1844, 1854, 18G0, 1807,  and  1874,  and  was  burned  in  the  great 
fire  of  1881.  It  was  transferred  to  the  Light-Boose  Department  in 
1886  and  was  rebuilt  by  the  Light-House  Departmer  t  in  1889  in  par- 
apet form.  The  superstructure  is  built  of  12  by  12  inch  pine  timber, 
filled  with  loose  stone  and  decked  with  3-inch  pine  plank.  It  is  27  feet 
wide,  founded  upon  the  original  crib  work,  30  feet  wide.  At  the  west 
end  of  this  section  a  small  crib-work  jetty  was  ouilt  in  1892,  12  feet 
wide  and  48  feet  long,  to  shelter  the  passageway  for  boats  from  the 
outer  to  the  inner  harbor.  The  jetty  is  formed  of  a  piece  of  parapet 
and  of  old  timber  from  the  1884  breach  in  the  outer  breakwater, -and 
its  superstructure  is  of  blocks  of  stone  taken  from  the  adjoining  lake 
bottom.  A  bridge  crosses  the  passageway  high  enough  to  permit  the 
passage  of  the  Life-Saving  Service  boat  at  extreme  high  water. 

Section  £  is  the  light-house  pierhead,  of  irregular  form,  extending 
92  feet  on  prolongation  of  the  line  of  the  breakwater  and  132  feet  at  a 
right  angle  to  it  northward.  Upon  a  mass  of  loose  stone,  inclosed  by 
the  cribs  forming  the  pierhead  substructure,  stands  the  masonry  light- 
house which  was  built  in  1836.  The  cribs  were  built  in  1835,  and  its 
superstructure  was  repaired  and  rebuilt  repeatedly  until  the  transfer 
to  the  Light- House  Department  in  1886,  by  which  Department  it  was 
last  repaired  in  1889. 

Section  F  is  432  feet  long  in  prolongation  northward  into  the  lake  of 
the  pierhead,  and  is  30  feet  wide.  It  is  not  included  in  the  transfer  to 
the  Light- House  Department.  It  was  built  in  1869-1871,  and  is  now 
undergoing  thorough  repair  for  the  first  time. 

(2)  The  inner  east  breakwater. — This  is  750  feet  long  and  30  feet  wide 
and  is  located  on  the  prolongation  eastward  of  the  line  of  the  iuuer 
west  breakwater,  from  whose  pierhead  it  is  distant  357  feet.  The 
Oswego  River  flows  between  them  into  the  lake. 

From  this  point  the  breakwater  extends  to  the  east  shore  beneath 
Fort  Ontario.  It  was  built  in  1828-29  in  the  same  manner  as  the  west 
breakwater.  It  was  repaired  in  1844,  and  in  1852  was  transferred  to 
Gerrit  Smith,  esq.,  whose  estate  since  1852  has  owned  and  maintained 
it,  building  under  its  shelter  wharf  property  which  for  many  years  was 
very  valuable,  but  which  is  now  not  so  much  used  as  formerly.  In  con- 
sequence, the  breakwater  has  not  been  properly  maintained  for  some 
years  past,  and  it  is  now  in  a  damaged  state. 

(3)  The  fort  wharf. — This  is  the  landing  in  the  inner  harbor  for 
Fort  Ontario,  and  forms  a  part  of  the  United  States  reservation  per- 
taining to  that  fortification.  It  has  been  of  value  in  connection  with 
the  harbor  improvement  as  a  storage  place  for  timber  and  stone  and 
for  framing  and  launching  cribs.  It  has  a  water  front  of  about  250  feet, 
with  an  area  of  about  100  by  200  feet.  The  crib  work  forming  its  water 
front  was  built  in  1839,  when  the  fort  was  built,  was  repaired  in  1863, 
when  the  fort  was  reconstructed,  and  has  recently  been  repaired  above 
line  of  no  decay  for  use  on  the  harbor  work.    It  is  now  in  good  order. 

(4)  Outer  west  breakwater. — This  is  6,033  feet  long,  inclosing  100 
acres  outside  the  9-foot  curve  of  what  was  formerly  the  open  lake,  in  front 
of  the  city  and  of  the  inner  harbor.  It  starts  from  the  lake  shore 
nearly  a  mile  westward  from  the  river  outlet  and  extends  eastward 
upon  a  line  generally  parallel  to  the  lake  front  and  1,200  feet  from  it  to 
a  point  opposite  the  entrance  to  the  inner  harbor.  The  breakwater  is 
formed  of  timber  crib  work  filled  with  loose  stone,  and  is  35  feet  wide 
throughout. 

Its  substructure  is  formed  of  cribs,  each  35  feet  long  and  35  feet  wide, 
a  few  of  those  built  last  being  of  double  this  length.    Its  superstruc- 
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tore  is  also  timber,  and  is  now  in  parapet  form.  Its  height  on  the  shore 
arm  is  9J  feet  above  extreme  low-water  level ;  on  the  lake  arm,  13J  feet. 
The  original  survey  for  the  location  of  this  breakwater  was  made  in 
September,  1869,  the  plan  was  approved  by  the  Board  of  Engineers 
March  30, 1870,  and  the  work  of  construction  was  begun  on  July  5, 
1871.  It  was  completed  in  July,  1882.  Its  details  are  as  follows,  all  of 
the  cribs  being  built  upon  essentially  the  same  plan  as  those  of  the 
shore  arm  next  described. 

The  shore  arm  is  916J  feet  long,  from  a  ledge  of  rock  forming  the 
shore  northeastward  into  the  lake  to  18  feet  depth  at  extreme  low  water. 

Section  A  from  the  shore  846$  feet  was  built  in  1871-72  of  cribs,  each 
35  feet  long  and  wide,  sunk  m  contact  with  each  upon  the  natural  bot- 
tom, the  cribs  being  built  to  fit  the  irregular  ledges  of  rock  on  which 
most  of  them  were  placed.  The  cribs  were  formed  of  12  by  12  inch 
hemlock  timber,  all  the  sticks  being  of  the  same  leugth — 35  feet. 

The  continuous  superstructure  built  the  same  season  upon  these  cribs 
was  formed  of  12  by  12  inch  pine  timber,  seven  courses  in  height,  with 
horizontal  deck  8  feet  above  extreme  low  water,  of  3-inch  pine  plank 
laid  crosswise,  3  inches  apart,  upon  6  by  12  inch  pine  joists,  loose  stone 
of  random  sizes  being  filled  in  to  the  top  of  the  joists.  The  planks 
were  fastened  by  9-inch  by  one-half  inch  spikes  and  by  six  longitudinal 
bands  of  2  by  one-half  inch  fiat  iron.  The  deck  was  maintained  by 
annual  repairs  of  varying  extent  every  year  from  the  first  until  the 
rebuilding  of  the  superstructure  upon  a  radically  different  model  in 
1887.    It  has  required  no  repairs  since. 

Section  B  is  70  feet  long  in  prolongation  of  the  last  section  to  the 
angle  of  the  lake  arm.  It  was  built  in  1871-72,  at  the  same  time  and 
in  the  same  .manner  as  the  last  section.  Its  superstructure  had  the 
same  frequent  repairs  until  1884,  when,  with  the  following  section,  the 
superstructure  was  renewed  in  parapet  form  of  the  1884  model. 

It  received  some  repairs  during  the  year  1892,  and  the  superstructure 
on  the  exposed  face  needs  repairs  below  water. 

Section  G  of  the  lake  arm  is  2,910  feet  long  from  the  angle  eastward. 
Points  upon  the  lake  arm  are  described  by  naming  their  distances  from 
the  angle,  measuring  along  the  axis.  It  was  built  in  1872-1877  of  cribs, 
each  35  feet  long  and  35  feet  wide,  of  depths  varying  from  18  to  30  feet. 
The  cribs  were  sunk  upon  the  natural  bottom  of  the  lake  and  about  thirty 
of  the  first  ones  settled  more  or  less  irregularly  into  the  sand.  The  bot- 
tom upon  which  the  rest  stood  was  of  stone  and  gravel,  and  very  little 
settlement  took  place,  generally  about  1  to  2  feet  on  the  lake  face. 

In  1884  the  entire  superstructure  was  renewed  in  parapet  form.  On 
December  8, 1884,  the  waves  of  an  exceptionally  severe  northwest  gale 
drove  140  feet  of  the  superstructure  through  into  the  harbor,  with  parts 
of  the  substructure  down  to  9  feet  depth,  leaving  bulkheads  at  each 
side  of  the  break. 

The  opening  thus  made  through  the  breakwater  caused  so  marked  an 
improvement  in  the  sanitary  condition  of  the  iuclosed  space  within  the 
harbor  and  was  so  convenient  an  entrance  for  vessels  and  tugs  that  it 
has  not  been  rebuilt  and  will  be  made  a  permanent  opening.  Since  the 
building  of  the  1884  parapet  upon  tins  section  of  2,910  feet  it  has  received 
damage  at  many  points  and  has  had  considerable  repair,  though  much 
less  than  required  by  the  original  flat  superstructure. 

The  part  of  the  breakwater  which  is  in  a  condition  needing  close  atten- 
tion, and  which  may  need  radical  repairs,  is  that  near  the  1884  breach. 
The  actual  breach  was  limited,  as  above  described,  to  140  feet,  and  it 
has  not  since  extended.    But  the  superstructure  was  strained  and  its 
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joints  opened  for  100  feet  farther  on  each  side,  and  it  has  only  been 
maintained  by  closely  watching  it  and  putting  in  screw  bolts  and  steel 
plates  to  check  indicated  yielding.  The  exposed  face  of  all  the  cribs  of 
the  substructure  below  water  from  the  angle  eastward  for  about  700  feet 
(including  the  140-foot  breach)  is  more  or  less  shaken  and  shows  signs 
of  weakness. 

Section  1)  is  570  feet  long,  in  prolongation  of  the  last  section  east- 
ward. It  was  built  in  1877-1879,  with  its  cribs  placed  upon  the  natural 
bottom,  some  being  double  the  usual  length,  and  with  continuous  super- 
structure, which  was  8  feet  high,  with  a  flat  deck.  The  superstructure 
received  repairs  at  various  times,  and  in  1890-91  it  was  Tenewed  in 
parapet  form,  in  connection  with  the  following  section. 

Section  E  is  900  feet  long,  in  continuation  of  the  lake  arm.  Its  cribs 
were  built  in  1880  and  differ  from  alt  the  preceding  ones  iu  that  they 
had  a  foundation  prepared  by  dredging  a  trench  in  the  natural  sand 
bottom  3  to  6  feet  deep  and  55  feet  wide  and  then  filling  it  with  random 
stone.  Its  superstructure  was  renewed,  with  that  of  the  last  section,  in 
1891. 

Section  F  is  490  feet  long,  in  continuation  of  the  lake  arm  to  the 
eastern  angle.  The  cribs  were  built  in  1880-1882  and  founded  upon 
random  stone  placed  in  a  trench  3  to  10  feet  deep  and  55  feet  wide. 
The  cribs  were  about  18  feet  deep,  and  the  original  superstructure  was 
built  eight  courses  high,  with  a  flat  deck.  In  1884  the  parapet  super- 
structure was  built  upon  the  other,  all  of  white  pine,  without  the  creo- 
sote in  the  deck  and  supports  which  was  used  in  Section  G. 

It  was  damaged  by  a  schooner  which  was  wrecked  against  the  break- 
water in  1885,  but  the  shaken  timbers  held  together  until  1891,  when 
the  injury  was  repaired  in  an  effective  manner  by  screw-bolting  a  large 
steel  plate  to  the  face,  below  water,  and  Ailing  back  of  it  with  grout  of 
clear  cement.  In  1894  the  cement  had  washed  out  through  bolt  holes 
in  the  plate.  These  were  stopped  with  iron  and  the  space  refilled  with 
Portland-cement  mortar. 

This  carries  the  description  to  the  east  end  of  the  lake  arm,  where  the 
channel  arm  extends  southward,  inclosing  the  beacon  crib. 

Section  G,  the  channel  arm,  is  246  feet  long  from  the  south  side  of 
the  lake  arm,  with  which  it  makes  about  a  right  angle  and  extends 
inward.  It  was  built  in  1882,  its  cribs  being  placed  upon  a  foundation 
of  randon  stone,  filling  a  trench  dredged  4  to  10  feet  in  the  natural 
sand  bottom,  where  the  depth  of  water  was  20  feet  and  the  sand  15  or 
more  feet  derper. 

The  superstructure  on  the  first  62  feet  next  to  the  lake  arm  had  origi- 
nally a  flat  deck  6  feet  above  extreme  low  water,  aud  the  parapet  was 
added  in  1882,  like  that  on  the  preceding  section.  The  inner  184  feet 
has  still  the  flat  deck,  but  its  change  to  parapet  form  is  part  of  the 
project.  Its  inner  angle  was  cut  into  12  feet  below  water  by  a  barge 
iu  1891,  requiring  extensive  repairs. 

The  detached  spurs. — Under  the  project  of  1883  two  or  more  detached 
spurs  outside  of  the  outer  breakwater  were  provided  for.  Of  these,  two 
have  been  built — one,  situated  250  feet  west  of  the  eastern  end  of  the 
breakwater,  was  built  in  1885 ;  the  other,  situated  midway  of  the  length 
of  the  breakwater,  was  built  in  1889.  The  first  one  consists  of  a  single 
crib  100  feet  long,  40  feet  wide,  and  25  feet  deep,  with  4-inch  close  floors 
4  feet  above  the  bottom  and  with  vertical  sides  to  mean  water  level. 
It  is  placed  with  its  long  axis  at  a  right  angle  to  the  face  of  the  break- 
water and  is  separated  from  the  latter  by  a  space  of  10  feet. 
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The  natural  bottom  at  the  place  was  of  sand  15  or  more  feet  deep, 
and  a  trench  was  dug  for  each  side  aud  each  end  of  the  crib  10  feet  deep 
and  15  feet  wide  at  bottom,  and  this  trench  was  filled  with  random 
stone. 

The  riprap  base  thus  formed  extended  10  feet  outside  of  the  crib  line 
all  around.  It  was  leveled  at  21  feet  below  extreme  low  water  and  the 
crib  sunk  upon  it.  It  was  undermined  by  the  wave  action  along  the 
west  face,  and  in  1888  the  west  side  had  settled  to  7  or  8  feet  lower 
than  the  east  side.  It  now  stands  in  this  position.  Large  amounts  of 
dredge  material — stone,  gravel,  etc. — have  been  deposited  along  the  west 
side,  filling  it  up  to  10  feet  depth,  and  the  structure  appears  secure  from 
further  settlement.    It  has  not  since  been  repaired. 

The  second  detached  spur,  built  in  1889,  was  located  2,600  feet  west- 
ward of  the  eastern  end  of  the  breakwater,  about  midway  of  its  length. 
It  also  is  placed  with  its  long  axis  at  a  right  angle  to  the  breakwater 
face,  from  which  a  10-foot  space  separates  it.  Its  length  is  150  feet,  with 
a  bottom  width  of  40  feet,  a  surface  width  of  26 J  feet,  and  a  top  width 
of  14  feet. 

The  sides  slope  regularly  from  5  feet  above.the  bottom  to  the  top  of 
the  superstructure.    It  has  not  since  been  repaired. 

It  now  needs  some  additional  stone  filling,  as  a  recent  examination 
shows  that  the  upper  portion  is  empty,  probably  due  to  settlement  of 
its  filling. 

HARBOR  DBEDGING  AND  RIVER  CHANNEL. 

1847. — The  first  dredging  of  which  there  is  record  was  done  in  1847, 
when  a  gravel  bar  which  had  formed  across  the  river  channel,  appar- 
ently about  1,000  feet  inside  the  breakwater,  was  removed  at  private 
expense. 

1855. — The  next  was  in  1855,  when  the  United  States  dredge,  under 
direction  of  the  engineer  in  charge,  was  engaged  in  deepening  the 
entrance  to  the  river  near  the  head  of  the  upper  island  at  the  expense 
of  the  city. 

1861. — This  dredge  was  sold  in  1861  for  lack  of  funds  to  maintain  it. 
No  other  dredging  is  reported  up  to  this  date  aud  it  is  not  likely  that 
any  had  been  done,  as  the  harbor  aud  its  entrance  had  a  general  depth 
in  excess  of  the  draft  of  the  lake  vessels. 

1866-1869. — In  1866  the  inner  harbor  adjoining  the  west  breakwater 
was  too  shoal  to  accommodate  the  increased  draft  of  vessels  to  12  feet, 
and  its  dredging  was  commenced.  The  quantity  and  price  of  excava- 
tion is  not  stated,  but  $29?451  was  thus  expended  to  June  30, 1867, 
when  about  $12,000  was  estimated  as  the  cost  of  completing  it.  The 
work  was  continued  and  finished, in  1868  and  1869, 12  feet  depth  at 
extreme  low- water  level  being  reported  in  the  west  inner  harbor. 

1881.— -No  further  dredging  was  done  until  June,  1881,  when  work 
under  contract  was  begun  for  deepeuing  the  river  channel  from  the 
entrance  near  the  lighthouse  to  the  head  of  the  island  at  the  foot  of 
Schuyler  street,  for  a  length  of  1,426  feet  and  a  width  of  125  feet.  This 
deepened  to  15  feet  below  extreme  low- water  level  the  west  half  of  the 
river  channel,  outward  from  the  south  line  of  Schuyler  street,  except- 
ing a  small  area  next  the  upper  island  wharf,  where  bed  rock  prevented 
dredging  below  12  feet. 

Twenty-three  thousand  one  hundred  and  uinety-two  cubic  yards,  at 
70  cents  per  yard  in  scows,  was  removed  in  1881.  The  material  taken 
ont  was  gravel  and  stone,  with  many  large  pieces  of  bed  rock  brought 
down  by  ice  from  the  river  bed  in  the  rapids  above  the  city,  the  thick- 


Digitized  by  VjOOQlC 


3210   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

ness  of  the  layer  worked  upon  by  the  dredge  varying  from  1  to  6  feet. 
Before  beginning  work  many  borings  were  made  in  the  area  to  be 
worked  upon,  to  determine  whether  the  channel  could  be  made.  Bed 
rock,  with  12  feet  depth,  was  found  beneath  the  loose  deposit,  extend- 
ing out  50  feet  into  the  channel  from  the  east  and  west  island  wharves, 
just  north  of  Schuyler  street.    No  attempt  was  made  to  remove  this. 

1883-84. — In  September,  1883,  dredging  was  resumed  to  deepen  the 
east  half  of  the  channel.  This  was  done  at  30  cents  per  cubic  yard 
in  scows,  and  was  completed  in  July,  1884;  34,123  cubic  yards  was 
removed.  The  material  consisted  of  gravel,  stone,  and  rock,  and  was 
dumped  upon  the  prolongation  eastward  of  the  line  of  the  east  break- 
water to  serve  as  a  foundation  for  the  proposed  eastern  extension  of 
that  work.  The  depth  which  was  made  in  the  channel  increased  from 
15  feet  at  the  upper  end  to  17  feet  at  the  lower  end  to  allow  for  rise  and 
fall  of  waves. 

1883. — In  1883,  without  cost  to  the  United  States,  there  was  also 
dredged  from  the  inner  west  harbor  5,000  cubic  yards  of  gravel  for 
wharf  filling. 

1887. — Up  to  this  time  the  draft  of  vessels  had  been  limited  to  12  feet 
by  the  depth  that  could  -pass  the  Wellaud  Canal,  but  in  1887  this  was 
increased  to  14  feet,  and  the  inner  harbor,  above  the  limit  of  the  1884 
dredging,  was  too  shallow,  except  at  a  high  stage  of  the  lake. 

1890.— During  1890  and  1891  rock  excavation  to  16  feet  depth  was 
done  at  private  cost  to  extend  the  channel  above  described  up  to  the 
Marine  elevator  (the  most  northern  one  on  the  east  side)  and  to  the 
New  York,  Ontario  and  Western  Kailroad  coal  trestle  on  the  upper  east 
island  wharf.  This  at  once  increased  the  available  depth  of  the  harbor 
to  16  feet,  and  large  steamers  came  to  use  it  before  the  work  was  frilly 
complete. 

1891. — In  1891  the  clearing  off  of  loose  material  from  the  bed  rock 
was  continued  by  the  United  States  up  to  the  north  line  of  Cayuga 
street,  a  farther  distance  of  900  feet  for  240  feet  width,  leavingundredged 
100  feet  next  the  wharves  on  each  side.  Over  this  area  the  effective 
depth  was  increased  2  or  3  feet,  the  rock  shoaling  from  15  feet  at  the 
north  end  of  the  work  to  7£  feet  at  the  south  end.  Sixteen  thousand 
eight  hundred  and  forty-five  cubic  yards  was  removed,  at  23£  cents,  in 
scows.  In  addition,  there  were  many  pieces  of  ledge  rock  which* the 
dredge  could  not  raise  which  were  taken  out  by  the  United  States  hired 
labor,  with  a  derrick  boat.  The  aggregate  was  about  78  cubic  yards, 
costing  an  average  of  $7.58  per  yard.  After  completing  this  the  ridges 
of  gravel  and  stones  were  leveled  off  by  dragging  a  bar  of  railroad  iron 
over  the  bottoin. 

1892. — In  1892  tne  United  Slates  dredge  was  employed  to  remove  a 
ridge  of  sand  20  to  50  feet  wide  which  had  formed  in  the  outer  harbor 
along  the  harbor  face  of  the  outer  breakwater  by  the  material  washed 
over  and  through  it.  This  work  began  at  Station  3075  and  extended 
thence  westward  to  Station  1400.  The  deposit  had  reduced  the  original 
depth  of  about  17  feet  to  10  or  12  feet,  and  its  removal  required  the 
dredging  of  10,010  cubic  yards,  including  385  cubic  yards  of  stone  crib 
filling  which  was  saved.  The  dredge  also  reopened  in  1892  the  boat 
passage  which  was  originally  dredged  through  the  inner  old  breakwater 
to  the  outer  harbor  in  1884. 

1893. — The  act  of  Congress  approved  March  3, 1893,  authorized  the 
unexpended  balance  of  the  current  appropriation  to  be  applied  to 
the  removal  of  rock  within  the  harbor  lines  to  a  uniform  depth ;  and  in 
pursuance  thereof  3,170  cubic  yards  of  solid  rock,  measured  in  place, 
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was  drilled,  blasted,  and  removed,  at  a  cost  of  $8,957.50.  During  the 
same  season  a  dredging  plant  was  hired  for  one  hundred  and  thirty  one 
and  one-half  hours  to  remove  a  shoal  near  the  light-house  at  the 
entrance  to  the  inner  harbor;  2,806  cubic  yards  of  gravel  and  loose 
stone  waa  removed  at  a  total  cost  of  $986.25. 

1892, 1893, 1894, 1895.-— The  private  work  referred  to  under  head  of 
1890  has  been  continued  more  or  less  each  year  since  then.  In  1893 
the  rock  excavation  was  thus  extended  along  the  front  of  the  North- 
western elevator  property  on  the  west  side  of  the  river  to  accommodate 
the  largest  steamers,  and  in  1894-95  it  was  extended  on  the  east  side  in 
the  trestle  basin,  to  give  deep  water  along  the  whole  length  of  the 
recent  New  York,  Ontario  and  Western  Railroad  Company's  coal  tres 
tie  and  also  to  give  deep-water  access  to  the  Delaware  and  Hudson 
Canal  Company's  coal  trestle  which  has  not  heretofore  had  this  advan- 
tage, and  which  has  been  rebuilt  and  extended  during  1895. 

1894. and  1895.— The  act  of  Congress  approved  August  17,  1894, 
authorized  the  extension  of  the  rock  excavation  by  the  expenditure  of 
I10,OUO,  and  in  pursuance  thereof  3,351  cubic  yards  of  solid  rock,  meas- 
ured in  place,  was  drilled,  blasted,  and  removed  at  a  cost  of  $9,215.25.  ' 

This  extended  the  work  93  feet  farther  upstream,  with  a  width  of  392 
feet  and  a  depth  of  15  feet  below  extreme  low  water,  to  agree  with*the 
1893  work.    This  was  mainly  done  in  1894  and  was  completed  in  1895. 

OPERATIONS. 

The  execution  of  the  project  approved  August  27, 1894,  for  the  removal 
of  about  3,000  cubic  yards  of  solid  rock  from  the  inner  harbor  near  the 
river  mouth  begun  on  September  20, 1894,  was  continued  until  Decem- 
ber 20,  when  it  was  suspended  for  the  winter;  being  resumed  in  the 
spring  and  completed  on  May  20, 1895. 

The  object  of  this  improvement  was  to  extend  the  deep  area  in  this 
portion  of  the  harbor,  where  work  was  begun  in  1893,  and  to  secure  a 
uniform  depth  of  not  less  than  15  feet  at  low  water,  which  would  enable 
vessels  of  this  draft  to  reach  certain  grain  elevators  and  coal  trestles  at 
any  stage  of  the  lake. 

The  firm  of  Hingston,  Rogers  &  O'Brien,  of  Buffalo,  N.  Y.,  were  hired 
to  do  this  work.  They  were  paid  $2.75  per  cubic  yard,  measured  in 
place,  for  all  rock  removed  from  within  the  given  area.  No  payment 
*as  made  for  rock  which  it  was  necessary  to  remove  below  the  15-foot 
Plane  in  order  to  secure  the  required  depth  throughout,  nor  for  any  loose 
Material  that  was  lying  on  top  of  the  solid  rock.  The  work  was  begun 
by  the  contractors  on  September  20, 1894,  and  completed  in  the  following 
%';  3,351  cubic  yards  of  solid  rock  was  removed  by  drilling,  blasting, 
and  dredging.    The  cost  of  this  work  was  $9,215.25. 

The  result  of  this  work  was  to  extend  the  deep  water  about  93  feet 
farther  up  the  river.  It  ought  to  be  extended  farther,  but  even  as  it  is 
fta  effect  has  been  very  beneficial  to  the  commerce  of  Oswego,  by  caus- 
H  a  yearly  increase  in  the  number  of  large-class  vessels  which  come 
to  the  harbor. 

The  deep  area  now  extends  from  the  lake  to  a  line  across  the  river  83 
fet  north  of  the  north  line  of  Seneca  street. 

To  extend  this  depth  200  feet  farther  upstream  will  require  the  re- 
moval of  a  layer  of  rock  4  feet  thick. 

The  most  important  construction  work  undertaken  during  the  year 
*aa  the  repair  of  the  breach  in  the  outer  breakwater,  for  which  special 
Provision  had  been  made  in  the  last  appropriation  bill.    The  execution 
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of  this  work  necessitated  the  complete  removal  down  to  the  grillage 
foundation  of  a  partially  wrecked  section  of  the  breakwater  35  feet  in 
length,  the  construction  and  sinking  in  place  of  a  new  crib,  and  the 
rebuilding  of  a  corresponding  length  of  new  superstructure  thoroughly 
bonded  into  the  adjacent  work.  The  lateness  of  the  season  at  which 
the  appropriation  became  available  and  the  very  exposed  locality  of 
the  work  rendered  the  undertaking  a  particularly  hazardous  one  and 
required  some  novel  expedients  to  be  resorted  to  in  order  to  bring  it  to 
a  successful  conclusion. 

The  work  was  begun  in  September,  1894,  and  finished  in  the  succeed- 
ing December.  For  a  detailed  description  of  the  work,  the.  difficulties 
encountered,  and  the  manner  in  which  they  were  overcome  I  would 
invite  attention  to  the  accompanying  report  of  Assistant  Engineer 
Judson,  who  was  in  local  charge  of  this  work  and  to  whom  much  credit 
is  due  for  its  successful  accomplishment  without  accident  or  loss. 

The  total  cost  of  the  work  was  $10,774.16,  but  in  this  cost  is  included 
the  value  of  certain  stone,  iron,  lumber,  and  other  material  on  hand. 
The  actual  amount  of  money  disbursed  for  the  purpose  was  somewhat 
less,  but  the  balance  of  the  $10,000  will  be  used  to  replace  the  material 
taken  from  stock. 

In  addition  to  the  work  of  repairing  of  this  breach  other  repairs 
were  made  to  the  outer  breakwater  at  various  localities  as  they  were 
required. 

Total  amount  expended  for  this  purpose  in  money  and  material $876. 11 

Expended  for  engineering  and  office  expenses  and  contingencies 2, 173. 12 

For  removal  of  rock  in  the  inner  harbor 9, 215. 25 

For  services  of  watchmen,  for  gauge  reading,  and  for  the  care  and  repair 

of  plant 2,183.68 

For  repairs  upon  the  outer  breakwater,  as  above  described 9, 780. 67 

REMARKS. 

The  need  of  an  east  breakwater  or  jetty  to  protect  the  harbor  from 
waves  formed  by  northeasterly  storms  and  to  render  the  entrance  at  all 
times  safe  and  easy  is  appreciated  more  and  more  with  each  succeeding 
year.  In  recognition  of  this  want  Congress,  in  an  act  approved  March  3, 
1895,  authorized  a  survey  to  be  made  and  called  for  a  project  aud  esti- 
mate for  the  construction  of  an  east  breakwater  or  jetty  at  the  mouth 
of  the  Oswego  River  for  the  protection  of  commerce  and  to  render  the 
entrance  to  it  easy  and  safe. 

In  compliance  with  this  requirement  a  survey  has  been  made  and  a 
plan  involving  the  construction  of  a  curved  jetty  1,400  feet  in  length 
and  costing  in  round  numbers  $197,000,  or  an  average  of  $137.50  a 
running  foot,  was  prepared  aud  submitted. 

As  no  appropriation  has  yet  been  made  for  the  construction  of  this 
jetty  it  can  not  be  treated  as  a  portion  of  the  existing  project.  Its  cost, 
therefore,  does  not  appear  in  the  money  statement  in  giving  the  amount 
required  for  completion  of  the  existing  project. 

The  present  project  permits  the  break  140  feet  long  in  the  outer 
breakwater  near  the  shore  arm  to  be  left  open,  and  proposes  the  con- 
struction of  two  properly  located  .spur  cribs  to  protect  the  entrance. 

The  cribs  adjacent  to  the  break  are  considerably  shaken  aud  need 
extensive  repairs,  and  the  spur  cribs  should  be  built  as  soon  as  possible. 

The  whole  work  will  cost  about  $75,000. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  some  8,776  linear  feet  of  piers  and  breakwaters  at  this 
place,  of  which  6,405  feet  is  valuable  and  necessary  to  the  maintenance 
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of  the  harbor.  The  rest  has  been  superseded  by  the  construction  of 
new  breakwater  or  disposed  of  to  other  departments  of  the  Govern- 
ment or  to  private  individuals,  and  further  repairs  to  it  will  probably 
not  be  required.  Six  thousand  eight  hundred  feet  of  pier  work,  in 
round  numbers,  therefore,  must  be  kept  in  good  order.  As  elsewhere 
explained,  it  is  composed  of  timber  cribs  tilled  with  stone.  The  part 
that  is  below  water  is  not  subject  to  decay,  and  only  needs  repairs  when 
it  is  impaired  by  collisions  or  storms — accidents  of  infrequent  occur- 
rence. But  the  timber  which  is  above  water  and  which  forms  the 
superstructure  is  in  a  situation  very  unfavorable  to  its  durability. 
Its  useful  life  is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed 
attheendof  this  period,  but  it  ought  to  be  renewed  before  its  strength 
is  too  much  impaired,  otherwise  it  is  liable  to  give  way  in  a  severe  storm 
and  great  damage  result  to  the  whole  structure. 

The  cost  of  the  superstructure  of  the  kind  used  here  is  about  $40  a 
miming  foot.  There  is  now  3,716  feet  of  it  here  that  is  from  twelve  to 
seventeen  years  old.  It  needs  renewal  now,  and  will  cost  $150,000.  This 
sum  is  not  included  in  the  amount  required  to  complete  the  existing 
project. 

Name  of  harbor,  Oswego,  N.  Y.  Collection  district,  Oswego,  N.  Y.  Nearest  light- 
tonae,  Oswego,  N.  Y. ;  a  fixed  white  light  of  the  third  order  at  the  eastern  end  of  the 
old  west  breakwater;  a  fixed  red  light  of  the  fourth  order  on  the  eastern  end  of 
the  outer  west  breakwater,  with  a  fog  bell  attached.  Nearest  works  of  defense,  Fort 
Ontario,  N.  Y. 

Money  statement. 

•My  1, 1894,  balance  unexpended $5, 522. 58 

Amount  appropriated  by  act  of  August  17,  1894 37,000.00 

42,522.58 
Jane  30, 1895,  amount  expended  during  fiscal  year 23, 248. 72 

%  1, 1895,  balance  unexpended 19,273.86 

My  1,1895,  outstanding  liabilities 27.25 

%  1, 1895,  balance  available 19,246.61 

I  Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    85, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  capt.  dan  c.  kingman,  corps  of  engineers. 

United  States  Engineer  Office, 

Oswego,  N.  F.,  June  £, 1895. 

General  :  la  compliance  with  instructions  contained  in  the  Depart- 
ment letter  of  March  14, 1895, 1  have  the  honor  to  submit  the  following 
Project  for  the  construction  of  an  east  breakwater  or  jetty  at  the  mouth 
tf  the  Oswego  River  for  the  protection  of  the  harbor  and  to  render  the 
^trance  to  it  easy  and  safe. 

The  project  and  the  survey  upon  which  it  is  founded  was  authorized 
V the  sundry  civil  act  approved  March  2, 1895.  The  results  of  the  sur- 
vty  are  shown  upon  the  accompanying  map. 

,  The  original  project  for  improving  the  harbor  at  Oswego  was  adopted 
jj»  1826  and  provided  for  the  construction  of  an  eastern  and  a  western 
toeakwater  on  opposite  sides  of  the  river  at  its  mouth.  This  project 
*as  soon  completed,  and  though  the  works  were  difficult  and  expensive 
of  maintenance  it  sufficed  for  many  years  for  the  commerce  of  Oswego. 
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Iii  1870,  in  order  to  give  better  facilities  to  the  rapidly  increasing 
commerce  of  the  port,  a  project  was  adopted  for  the  construction  of  a 
large  breakwater,  protecting  nearly  a  mile  of  Iqke  shore  just  west  of  the 
river  mouth.  This  breakwater  has  been  built,  but  it  does  not  completely 
shelter  the  harbor  at  all  stages  of  the  wind. 

When,  as  not  infrequently  happens,  a  storm  comes  from  the  northeast 
the  seas  are  carried  into  this  outer  harbor  to  such  an  extent  as  to  make 
it  unsafe  or  exceedingly  inconvenient  for  a  vessel  to  lie  anywhere  in 
the  eastern  half  of  it,  which  half  is  the  better  and  most  accessible  of 
the  two.  To  this  condition  is  no  doubt  largely  due  the  fact  that  wharves 
and  docks  have  never  been  constructed  in  the  eastern  part  of  this  har- 
bor. But  these  northeasterly  storm  waves  not  only  enter  the  outer  har- 
bor but  also  the  inuer  harbor,  lying  within  the  river  mouth.  The  waves, 
being  confined  by  the  vertical  faces  of  the  docks,  travel  far  up  the  river, 
even  as  far  as  the  bridge,  and  vessels  are  then  unable  to  load  at  the 
elevators  and  the  outer  end  of  the  coal  trestles.  The  harbor  is  also  a 
very  difficult  one  for  vessels  to  make  under  certain  conditions  of  the 
wind.  The  most  frequent  and  most  violent  gales  come  from  the  north- 
west, and  a  vessel  coming  down  the  lake  and  seeking  to  enter  the  har- 
bor is  obliged  to  round  to  under  conditions  which  make  it  very  difficult, 
and  dangerous.  As  the  vessel  turns  round  the  outer  beacon  it  finds 
the  wind,  the  current  of  the  river,  and  the  full  force  of  the  waves  set- 
ting it  toward  the  rocky  shore  under  the  fort. 

A  great  many  wrecks  have  occurred  here  and  a  great  many  lives 
have  been  lost.  Hardly  a  year  passes  without  one  or  more  vessels  being 
destroyed  at  this  place.  Herewith  is  transmitted  a  photograph  show- 
ing two  vessels  which  were  carried  ashore  here  and  totally  destroyed 
during  two  successive  days  in  the  month  of  November  last. 

Oswego  is  the  most  important  harbor  on  Lake  Ontario;  its  commerce 
is  greater  than  that  of  all  the  other  American  ports  put  together.  The 
value  of  the  freight  which  annually  enters  and  leaves  the  harbor  is  not 
less  than  $7,000,000.  This  harbor,  which  ought  to  be  the  most  accessi- 
ble, is  regarded  by  all  lake  navigators  as  the  most  dangerous  to  enter, 
and  it  is  greatly  feared  and  dreaded  by  them,  and  this  large  and  valu- 
able freight,  together  with  the  vessels  which  carry  it,  are  yearly  jeopard- 
ized by  the  lack  of  a  suitable  work  on  the  east  side  of  the  river  which 
would  facilitate  the  entrance  of  vessels  and  keep  out  the  seas. 

An  extensive  and  expensive  breakwater  designed  to  afford  increased 
harbor  facilities  at  this  place  is,  in  my  judgment,  not  required.  There 
is  ample  space  for  growth  and  expansion  adequate  to  accommodate  a 
much  greater  commerce  than  now  comes  to  the  port,  provided  this  space 
is  properly  sheltered  from  the  northeast  so  that  it  could  safely  and  con- 
veniently be  used  at  all  stages  of  the  weather.  In  view  of  the  foregoing, 
I  would  respectfully  submit  the  following  project,  namely: 

The  construction  of  a  curved  jetty  as  shown  upon  the  drawing,  this 
jetty  to  terminate  upon  the  line  of  the  outer  breakwater  prolonged  and 
500  feet  from  it,  so  as  to  leave  an  entrance  into  the  harbor  500  feet  wide. 
The  curve  of  the  jetty  is  the  arc  of  a  circle  having  a  radius  equal  to 
2,000  feet.  The  jetty  starts  in  comparatively  shallow  water,  near  a 
point  of  rocks  which  extends  out  into  the  lake.  A  sufficient  opening 
is  left  here  to  allow  the  circulation  of  water  and  to  permit  any  floating 
object  which  the  river  might  bring  down  to  be  carried  out  into  the  lake, 
and  also  to  allow  the  passage  of  small  boats  and  tugs. 

The  survey  shows  that  the  character  of  the  bottom  is  excellent.  It 
consists  of  either  coarse  gravel  and  shingle,  practically  incompressible, 
or  of  solid  rock.  The  depth  of  water  along  the  axis  of  the  jetty  is  shown 
upon  the  map. 
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The  style  of  construction  proposed  is  similar  to  that  used  in  the  outer 
breakwater.  Wherever  the  natural  depth  of  the  water  is  more  than  20 
feet  it  will  be  filled  up  by  a  riprap  of  loose  stone  to  a  height  of  20  feet 
below  low  water,  and  upon  this  foundation  the  crib  substructure  will 
be  sunk. 

It  is  proposed  to  use  cribs  not  less  than  100  feet  in  length,  and  to 
adopt  a  mode  of  construction  much  stronger  than  any  heretofore  used 
on  this  lake,  so  that  if  it  is  ever  tbund  desirable  to  build  a  concrete  top 
the  substructure  will  be  perfectly  capable  of  supporting  it. 

For  the  first  superstructure  a  design  similar  to  that  adopted  and 
approved  in  1890  for  the  outer  breakwater  will  be  used.  But  inasmuch 
as  it  is  not  intended  or  expected  that  any  considerable  number  of  ves- 
sels will  use  this  jetty  as  a  place  to  tie  up  to,  the  high  parapet  will  only 
be  used  for  a  length  of  600  feet  along  the  outer  end  of  the  jetty.  For 
the  remainder  of  the  distance  a  low  form  of  parapet  similar  to  that  on 
the  shore  arm  of  the  breakwater  will  be  used.  The  details  of  con- 
struction of  the  proposed  jetty  are  fully  shown  upon  the  accompany- 
ing drawing. 

The  structure  will  be  composed  of  300  linear  feet  of  17-course  crib  with 
low  parapet  and  no  riprap  foundation,  600  feet  of  22-course  crib  with 
low  parapet  and  4  feet  of  riprap  foundation,  and  535  feet  of  22-course 
crib  with  high  parapet  and  4  feet  of  riprap  foundation. 

Estimated  cost  of  100  feet  of  17-course  crib. 

Hemlock  or  spruce  (15  courses),  113,800  feet,  B.M.,  at  $12 $1,365.60 

Pine  (top,  2  courses),  12,600  feet,  B.M.,  at  $18 1226.80 

kk{p»ts),  14,300  feet,  B.M.,  at $25 357.50 

Total  lumber  in  100-foot  crib,  140,700  feet,  B.  M. 

Ubor,  overseer  and  foreman,  on  140,700  feet  lumber,  at  $9  per  M 1, 266. 30 

Add  25  per  cent  to  labor  on  account  for  effect  of  eight-hour  law 316. 50 

•*erew  bolto,  12,860  pounds,  at  $1.85  per  100  pounds 213.90 

Bnftbolts,  3,400  pounds,  at  $1.65  per  100  pounds 56.10 

Spike, 400  pounds,  at  $2. 12 per  100 pounds 8.50 

Stone  filling,  1,740  cubic  yards,  at$l 1,740.00 

Total  for  100-foot  17-course  crib 5,551.20 

Nine-course  superstructure  per  100  feet  without  stone. 

Fmm  office  records 2,900.44 

Stone  filling,  540  cubic  yards,  at  $1 540.00 

Add  25  per  cent  to  labor  account  for  effeot  of  eight-hour  law 150. 00 

Total  for  100-foot  low  superstructure 3,590.44 

Total  cost  of  100  feet  of  17-course  crib  with  low  parapet  and  without 

riprap  foundation 9,141.64 

fort  of  300  linear  feet  of  same 27,424.92 

Cost  of  100  linear  feet  of  22-course  crib  with  low  parapet  and  4-foot  riprap 
foundation  (for  erib  onlv) : 

Hemlock  or  spruce  (20  courses),  154,952  feet,  B.  M.,  at  $12 1, 857. 02 

Pine  (top, 2  courses).  12,660feet,  B.M.,at$18 227.88 

Oak  (posts),  18,480  feet,  B.M.,  at  $25 441.00 

Total  lumber,  186,092  feet,  B.  M. 

ubor,  overseer  and  foreman ,  on  186,092  feet  lumber,  at  $9  per  M 1, 674. 83 

Add  25  per  cent  to  labor  account  for  effect  of  eight-hour  law 418. 70 

jwew  bolts,  16,700  pounds,  at  $1.85  per  100  pounds 308.95 

uriftbolts,  4,400  pounds,  at  $1.65  per  100  pounds 72.60 

¥U,  560  pounds,  at  $2.12  per  100  pounds 11.87 

wone  filling,  2,160  cubic  yards,  at  $1 2,160.00 

Total  cost  of  100-foot  22-course  crib 7,172.85 

fat  of  100  linear  feet  of  riprap  foundation  (average  height,  4  feet),  900 
cubic  yards,  at  $1 900.00 
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100  feet  finished  structure,  consisting  of  22-course  crib,  low  parapet,  and 
4-foot  riprap  foundation : 

Cost  of  criu  per  100  feet $7, 172.  85 

Cost  of  superstructure 3, 590. 44 

Cost  of  riprap 900.00 

Total 11,663.29 

Cost  of  600  feet 69,979.74 

Cost  of  100  linear  feet  of  13-course  superstructure  (from  office  records) 

without  stone 3,536.72 

Stone  filling,  714  cubic  yards,  at$l 714.00 

Add  25  per  cent  to  labor  account  for  effect  of  eight-hour  law 198. 00 

Total  for  13-course  superstructure 4, 448.  72 

Total  cost  of  100  feet  of  22-course  crib,  high  parapet,  and  riprap  founda- 
tion, from  foregoing 12,521.57 

Cost  of  535  feet  of  same 66,990.40 

Total  cost  of  field  work  of  proposed  structure,  1,435  feet  in  length 164, 395. 06 

Add  20  per  oent  for  all  contingencies 32, 879. 01 

Total 197,274.07 

Or,  in  round  numbers,  the  total  cost  of  the  finished  work  will  be  $197,000,  or  an 
average  of  $137.50  per  running  foot. 

The  various  items  already  given  which  go  to  make  up  this  total  are 
determined  from  the  office  records,  giving  the  cost  of  similar  work  here- 
tofore constructed  by  hired  labor. 

The  rather  large  percentage  which  is  allowed  for  contingencies  is  ren- 
dered necessary  by  the  fact  that  the  cost  taken  was  simply  for  the  work 
in  the  field,  and  did  not  include  the  engineering  and  office  expenses 
nor  the  contractor's  profit,  if  the  work  was  done  by  contract,  nor  did  it 
include  the  loss  due  to  delays  resulting  from  small  and  irregular  appro- 
priations nor  the  possible  loss  of  which  there  is  always  danger  in  the 
construction  of  such  works,  due  to  sudden  storms,  involving  loss  of 
stone  or  the  injury  and  destruction  of  partially  filled  cribs. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Dan  O.  Kingman, 

Capt.  of  Engineer  a. 
Brig.  Gen.  Wm.  P.  Craiohill, 

Chief  of  Engineers,  U.  S.  A. 

(Through  Division  Engineer,  Northeast  Division.) 


report  of  mr.  wm.  pikrson  judson,  as8i8tant  engineer. 

United  States  Engineer  Office, 

Oswego y  N.  Y.f  June  SO \  1895. 

Sir:  I  have  the  honor  to  submit  the  following  report  regarding  the  operations 
between  September  and  December,  1894,  in  repairing  the  1895-94  breach  in  the  outer 
breakwater  of  Oswego  Harbor,  which  work  was  specially  provided  for  in  the  river 
and  harbor  bill  of  August  17,  1894,  in  the  following  terms :  "Ten  thousand  dollars 
shall  be  expended  in  repairing  the  breach  recently  made  in  the  breakwater  at 
Oswego,  New  York." 

The  work  consisted  in  the  removal  from  the  center  of  the  Oswego  outer  break- 
water, 2,600  feet  from  its  western  angle,  of  a  shattered  section  35  feet  in  length , 
which  had  been  four  times  breached  and  three  times  repaired,  and  the  construction 
in  its  place  of  a  stronger  structure,  both  the  old  and  the  new  constructions  being 
of  timber  crib  work  filled  with  loose  stone. 

The  conditions  under  which  the  work  must  be  done  were  unusually  difficult,  and 
will  be  described. 
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Tlw  breakwater  cribs  had  stood  intact  at  this  point  (except  renewal  of  their  super- 
structure) from  the  time  when  built,  in  1876,  until  1889,  when  the  spur  crib,  150  feet 
tag,  was  placed  here  outside  the  breakwater,  separated  from  it  by  a  space  of  10  feet 
iw  extending  out  at  right  angles  into  the  open  lake  150  feet. 

The  presence  of  this  projecting  crib  caused  a  concentration  of  wave  force  in  the 
ingle  and  against  the  breakwater  adjoining  it,  and  the  first  northwest  gale,  on 
btfsmber  28, 1889,  made  a  breach  through  the  timber  superstructure  of  the  break- 
rater  at  6  to  10  feet  above  water,  the  repair  of  which,  made  in  January,  1890,  cost 
8,530.  A  similar  gale  of  February  5, 1890,  caused  another  breach  at  the  same  place, 
bat  this  time  in  the  crib-work  substructure  10  feet  below  water,  whioh  was  also 
nsaired  in  the  same  year  at  a  coat  of  about  $600. 

This  withstood  the  waves  until  the  winter  of  1891-92,  when  another  submerged 
breach  was  made  at  the  same  place,  but  this  time  at  the  bottom  of  the  crib  sub- 
ttrncture,  16  feet  below  extreme  low- water  level. 
This  was  too  deep  to  be  repaired  within  the  structure,  as  formerly,  and  a  concrete 
block  of  90  tons  weight,  when  immersed,  was  formed  within  a  water-tight  timber 
sold  6  feet  in  height,  20  feet  long,  and  9  to  12  feet  wide,  and  was  placed  outside  in 
tiie  open  space. between  the  end  of  the  spur  and  the  broken  face  of  the  breakwater. 
Ilia  was  done  in  October,  1892,  at  a  cost  of  $1,013. 

To  farther  secure  the  base  of  this  and  of  the  adjoining  cribs,  there  was  deposited 
as  riprap  on  the  exposed  side  of  the  spar  and  along  the  breakwater  near  it  the 
stoes  and  rock  excavated  in  the  river  channel  during  the  season  of  1893,  reducing 
the  depth,  whioh  naturally  was  16  and  18  feet,  to  10  and  12  feet. 
The  submerged  oonorete  block  and  this  riprap  were  effective  in  securing  the  base 
of  the  breakwater  crib  from  further  damage;  but  during  the  winter  of  1892-93  the 
top  of  the  same  crib  substructure  was  again  carried  away  from  water  level  5  feet 
down  for  a  length  of  20  feet,  leaving  the  superstructure  and  parapet  without  stone 
filling. 

This  Was  repaired  m  November,  1893,  by  filling  the  exposed  compartments  of  the 
parapet  and  of  the  substructure  from  4  feet  below  water  to  12  feet  above  water  with 
two  tight  boxes,  each  10  feet  square  and  16  feet  deep,  filled  with  concrete  and  weigh- 
ing 90  tons  each. 

The  boxes  were  nssd  so  that  the  concrete  could  be  formed  in  them  above  water 
aid  lowered  into  place,  giving  the  concrete  time  to  harden  without  being  exposed 
to  the  action  of  waves,  which  were  almost  constant  at  this  exposed  location. 

Two  were  completed,  while  a  third  was  three  times  destroyed  while  in  progress 
aid  was  not  finished. 

The  last  gale  loosened  the  entire  side  of  the  substructure  and  showed  that  the 
whole  crib  must  be  rebuilt  from  the  bottom.  The  work  then  done  had  cost  $2,448, 
aid  was  effective  in  holding  the  shattered  structure  in  plaoe  through  the  succeeding 
winter,  but  the  opening  in  the  lake  face  was  so  enlarged  as  to  extend  7  feet  below 
water  and  5  feet  above  for  the  whole  length  of  the  substructure  crib,  viz,  35  feet. 

Having  been  breached  four  times,  in  1889, 1890, 1892,  and  1893,  as  has  been  recounted, 
aid  repaired  three  times,  at  an  aggregate  oost  of  $6,591,  it  became  evident  that  auy 
further  repair  of  this  much-patched  struoture  was  useless,  and  the  need  for  entire 
nnewal  in  a  construction  much  stronger  than  was  needed  elsewhere  in  the  break- 
water was  the  subject  of  a  special  verbal  report  by  the  officer  in  charge  to  the  River 
and  Harbor  Committee  of  Congress  on  April  9,  1894. 

This  resulted  in  the  insertion  of  the  before-quoted  paragraph  in  the  river  and 
brbor  bill  of  August  17, 1894,  setting  aside  $10,000  for  this  purpose. 

The  necessary  authority  for  beginning  the  work  was  not  received  until  August  29,  at 
whioh  late  date  the  calm  season,  specially  needed  for  this  extremely  exposed  location, 
aid  passed,  and  it  was  considered  doubtful  if  the  removal  of  the  shattered  structure 
and  the  substitution  of  a  new  one  could  then  be  accomplished  that  year.  It  was 
necessary  to  take  the  risk,  however,  as  the  breach  might  be  extended  indefinitely 
if  not  rebuilt  before  the  winter  storms.  Work  was  therefore  begun  August  29  upon 
a  new  crib,  whioh  was  to  be  35  feet  square,  14  feet  deep,  and  of  a  construction,  the 
itrength  of  which  was  estimated  at  more  than  tenfold  that  of  the  original  structure, 
upon  the  base  of  which  this  new  crib  was  to  be  placed.  Some  of  the  special  features 
of  the  new  structure  were  as  follows:  The  bottom  of  the  new  crib  was  made  of  12 
by  12  inch  hemlock  timbers,  edge  bolted  solidly  together  and  fastened  beneath  the 
walla  of  the  crib  to  vertical  oak  posts  on  all  the  faces  and  at  the  interior  intersections 
of  cross-tie  walls. 

The  sides  of  the  crib  were  held  together  and  to  the  tie  ends  by  screw  bolts  passing 
through  vertical  oak  posts,  which  posts  extended  within  the  crib  from  the  bottom 
of  the  crib  to  the  top  of  the  completed  parapet,  and  were  screw  bolted  to  every  tie 
and  also  to  every  course  of  the  side.  Each  set  of  ties  was  built  between  a  pair  of  8 
by  12  inch  oak  posts,  while  12  by  12  inch  oak  posts  were  screw  bolted  to  the  sides 
aidway  between  the  tie  ends  on  all  faces.    DriftboH*  were  only  used  to  steady  the 
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timbers  in  place,  the  real  fastenings  being  screw  bolts,  whose  developed  tensile 
strength  is  probably  twentyfold  the  frictional  hold  of  the  driftbolts  ordinarily  used. 

The  quantity  of  iron  used  in  building  the  new  crib  and  superstructure  equaled  223 
pounds  per  1.000  feet,  B.  M.,  of  the  timber  used,  60  per  cent  of  this  being  screw  bolts. 
Comparison  in  this  respect  with  other  parts  of  the  breakwater  will  be  useful. 

The  1876  original  crib  substructure,  which  was  breached  and  is  now  replaced,  con- 
tained per  1,000  feet,  B.  M.,  of  timber  and  plank,  89  pounds  of  iron,  1}  per  cent  of 
which  were  screw  bolts,  with  no  vertical  posts. 

The  1884  parapet  superstructure,  also  now  replaced  at  this  point,  136  pounds  of 
iron,  no  screw  bolts,  no  posts. 

The  1887  shore-arm  superstructure,  which  has  not  been  damaged  nor  needed  any 
repair,  157  pounds  of  iron,  22  per  cent  screw  bolts,  with  vertical  posts. 

The  1889  spur  crib,  which  has  has  not  been  damaged  nor  needed  any  repairs,  150 
pounds  of  iron,  75  per  cent  screw  bolts,  with  vertical  posts. 

The  1890  parapet  superstructure,  which  has  the  same  clear  record,  162  pounds  of 
iron,  78  per  cent  screw  bolts,  with  vertical  posts. 

Returning  to  the  1894  work,  the  sides  and  ties  of  the  new  crib  were  made  of  12  by 
12  inch  white  pine,  except  the  upper  six  courses  of  the  exposed  face,  which  were  of 
12  by  12  inch  white  oak. 

The  superstructure,  of  13  courses  above  water,  was  formed  in  the  same  way,  except 
that  the  lower  7  courses  were  of  oak.  The  filling  of  the  one-third  of  the  crib  next 
its  exposed  face  and  of  the  superstructure  and  parapet  above  it  was  formed  of  mass- 
ive blocks  of  limestone  weighing  1  to  5  tons  each  and  packed  closely  in  position 
a  gainst  the  lake  wall,  some  of  these  blocks  being  10  feet  long  and  reaching  the  full 
width  of  the  parapet.  These  blocks  pertain  to  the  early  history  of  the  harbor,  having 
been  brought  here  from  Chaumont  between  1830  and  1837  to  pave  a  riprap  mole  iu 
front  of  the  inner  breakwater.  They  were  recovered  from  their  position  in  the  now 
abandoned  mole,  at  a  cost  of  about  $2  per  cubio  yard,  and  have  proved  of  the  great- 
est value  in  this  present  work,  entirely  preventing  any  loss  of  stone  filling  from  the 
incomplete  crib  and  superstructure  during  the  repeated  gales  whose  waves  swept 
over  and  through  the  work  while  in  progress. 

The  orib  was  completed  in  the  harbor  ready  to  sink  on  September  26.  The  clear- 
ing of  the  old  crib  out  of  the  breach  had  been  of  necessity  deferred  until  the  new 
one  was  ready  to  take  its  place,  the  concentration  of  waves  at  this  place  being  such 
that  those  raised  by  an  ordinary  fresh  wind  of  20  miles  per  honr  would  send  waves 
over  the  13-foot  parapet  sufficient  to  wash  away  workmen  and  material,  while  those 
caused  by  a  northwest  gale  of  60  miles  per  hour  repeatedly  threw  up  dense  columns 
of  spray  50  feet  square  to  a  height  of  120  feet. 

Aside  from  the  concentration  of  waves  produced  at  this  spot,  it  is  known  that  the 
normal  waves  which  oconr  off  Oswego  Harbor  are  of  excessive  size  and  force.  In 
December,  1884,  the  writer  made  accurate  measurements  of  waves  at  a  point  1,000  feet 
to  windward  of  the  breakwater  angle,  where  the  waves  were  of  normal  size  and  unaf- 
fected by  the  breakwater.  The  measurements  were  made  during  a  northwest  gale 
ha  vine  a  recorded  velocity  at  the  breakwater  of  78  miles  per  hour.  The  solid  tops  of 
many  hundred  waves,  exclusive  of  their  foam  crests,  were  observed  to  have  a  height 
of  19  feet  above  still- water  level  within  the  harbor,  while  the  wave  valleys  were  12 
feet  below  the  same  level,  making  total  wave  fronts  of  31  feet  height,  which  moved 
at  a  speed  of  34  to  40  miles  per  hour. 

Dynamometers  recorded  a  force  of  impact  of  940  pounds  per  square  foot  at  8  feet 
above  water  level,  at  which  height  the  first  breach  here  described  was  afterwards 
>  made. 

The  conditions  being  favorable,  on  Sunday,  October  7,  the  90- ton  concrete  blocks 
were  broken  by  dynamite  and  the  dredge  at  once  set  at  work  to  tear  out  the  timber- 
work  below  water,  a  gang  of  workmen  meantime  cutting  down  the  ends  of  the 
proposed  opening  above  water  and  building  temporary  bulkheads  at  each  side  to 
prevent  the  open  work  from  unraveling  in  storms  which  might  arise. 

One  feature  of  the  cost  of  the  work  was  the  imperative  necessity  of  closing  up  all 
loose  ends  every  night.  Sometimes  this  temporary  work  was  all  taken  out  again  the 
next  morning,  and  sometimes  it  had  to  withstand  waves  for  a  week  before  the  work 
could  be  resumed. 

Sometimes  only  an  hour's  work  could  be  done  before  the  rising  waves  would  make 
it  necessary  to  again  close  it  up,  oil  being  freely  used  to  windward  of  the  place  to 
still  the  waves  and  to  defer  the  cessation  of  work  as  long  as  possible. 

Life  preservers  with  lines  were  constantly  on  hand,  and  close  watch  was  kept  of 
the  waves  to  avoid  having  the  workmen  caught  by  them  and  to  prevent  their  wast- 
ing time  in  looking  out  for  themselves.  Through  these  precautions,  which  were 
none  too  great,  no  man  was  washed  overboard  during  the  work  and  no  timbere  were 
displaced.  The  clearing  of  the  cut  begun  by  the  dredge  on  the  7th  and  8th  was  a 
much  more  difficult  operation  than  was  expected,  and  was  interrupted  by  rough 
water  on  October  9,  10,  11,  and  part  of  12  and  13,  and  all  of  the  14th  to  18th.    It  ^ 
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nromed  and  completed  on  the  19th  to  a  depth  of  12  feet  below  zero,  and  the  new 
crib  was  placed  and  filled  to  water  line  with  ballast  atone  that  night  by  the  help  of 
two  Wells  lights,  which  made  work  by  night  nearly  as  effective  as  by  day.  , 

The  ordinary  ballast  stone  used  were  in  part  those  taken  from  the  old  crib  by  the 
dredge,  and  were  fragments  of  12  to  200  pounds  each.  Such  comparatively  small 
stones  -would  readily  be  washed  out  of  the  crib  by  waves,  so  that  the  next  two  days 
were  occupied  in  filling  the  upper  2  feet  of  the  crib  with  the  blocks  of  Chaumont 
limestone  before  referred  to,  which  formed  a  massive  pavement  over  which  the  waves 
could  roll  without  injury  to  the  crib  or  its  filling.  This  paving  was  completed  on 
October  22.  It  was  considered  certain  that  the  new  crib  would  be  settled  slightly, 
by  the  first  heavy  waves,  and  it  could  not  be  rigidly  bolted  to  the  adjoining  wort 
until  final  settlement  had  occurred.  It  was  therefore  necessary  to  suspend  further 
operations  and  to  wait  for  a  heavy  northwest.gale.  I 

Twelve  days  of  calm  weather  followed,  and  the  expected  gale  did  not  occur  until 
November  1.  After  this  subsided,  on  November  2,  the  crib  was  found  to  have  settled 
2  inches,  and  the  work  of  bonding  was  at  once  begun;  but  it  was  stopped  again  on 
the  3d.  by  heavy  seas,  which  continued  during  the  4th,  5th,  and  6th. 

The  only  injury  done  during  this  time  was  the  breaking  of  one  12  by  12  inch  ver- 
tical post  and  the  washing  into  the  harbor  of  three  blocks  of  stone,  2  to  3  tons  each, 
which  had  been  left  under  the  shelter  of  the  13-foot  parapet  adjoining  the  new  crib. 
Three  other  blocks,  one  2£  feet  square  on  end  and  10  feet  long,  were  moved  by  the 
rush  of  water  for  40  feet  along  the  banquet  deck  and  stopped  on  the  counterfort  which 
projects  from  the  harbor  face  of  the  breakwater. 

A  three  days'  calm  followed  this  gale  and  work  was  continued  then  and  whenever 
the  waves  permitted. 

The  small  space  precluded  the  employment  of  more  than  a  limited  force,  15  carpen- 
ters and  40  laborers  being  the  greatest  number  that  could  work  to  advantage  after 
the  crib  had  been  put  iu  place.  November  proved  to  be  more  than  usually  stormy 
and  work  was  again  prevented  by  waves  on  the  10th,  14th,  17th,  19th,  23d,  27th,  and 


Oil  was  freely  used  to  retard  and  prevent  the  breaking  of  waves  and  work 

went  on  without  regard  to  spray  or  rain  wnenever  the  waves  were  not  so  large  as  to 
wash  men  and  materials  overboard. 

For  instance,  on  November  25  and  also  on  November  26,  when  the  wind  and  sea 
were  heavy  enough  to  wreck  two  vessels  on  the  rocks  east  of  the  harbor  entrance, 
work  was  continued  on  the  breakwater  without  interruption. 

To  bond  the  new  work  securely  into  the  adjoining  old  work  the  superstructure  was 
stepped  back  at  each  side  of  the  35-foot  crib  so  that  when  finished  the  new  part  was 
102  feet  long  on  parapet  and  63  feet  long  on  banquet. 

On  November  29  the  breakwater  was  incased  in  a  foot  or  more  of  ice,  whose 
removal  with  tools,  steam  jet,  and  salt  required  several  hours. 

The  work  was  finally  decked  and  completed  on  December  3,  and  it  now  shows  no 
effect  of  any  kind  from  the  gales  of  the  past  winter. 

The  following  is  an  itemized  statement  of  the  cost: 


Article. 


Dynamite  to  break  concrete  blocks pounds.. 

Dredge,  removing  old  crib  from  break hours.. 

2  lighters,  carrying  ballast  taken  from  breach  and  used  to  sink  crib, 


Bben 


TbnBer  used  in  crib  and  superstructure  (119,600  feet,  B.  M.) : 

Hemlock feet,  B.M. 

Pine do... 

Onlc do... 

Lunber  {pattern) do... 

Imi  need  in  crib  and  superstructure pounds.. 

Screw  bolts do... 

Drlftbotta do... 

Do do... 

Spike do... 

La^  screws do 

Oak  staearpins 

Tallow,  to  launch  crib pounds. 

Stone  toallast  to  fill  crib  and  superstructure  (700  cubic  yards) : 

On  hand cubic  yards.. 

Purchased do... 

Tstlcen  from  old  crib do 

Blocks  from  old  mole,  cost  of  recovery do — 

0Q  (erode)  to  reduce  wares barrels.. 

Ofl  (refined)  for  light do.... 

Salt  to  remove  ice do.... 

Tug  hire hours.. 

Services  of  overseer,  12  to  10  carpenters,  and  40  to  05  laborers .  .months . . 

Total 


Quantity. 


21 
49.5 


15.000 

70,000 

28,500 

144 

26,552 

16, 102 

4,214 

5,040 

1,030 

166 

260 

50 

100 
278.8 
201.2 
120 

2.1 

1 

4 
142 

8 


Price  per 
unit. 


$0.20 
10.00 

8.00 

13.00 
18.85 
24.70 
20.00 


.0185 
.0225 
.0165 
.0212 
.0225 
.025 


.00 
5.00 


Total. 


16.20 
405.00 

264.00 

195.00 

1,432.60 

703.95 

2.88 

498.74 


6.60 
4.00 

100.00 
278.82 

240.00 

10.37 

6.88 

3.60 

710.00 

5,817.67 

10,774.16 
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It  is  believed  that  the  difficulty  which  has  heretofore  existed  in  maintaining  the 
breakwater  at  this  most  exposed  point  has  been  permanently  disposed  of  by  this 
work. 

Very  respectfully,  your  obedient  servant, 

WM.  PtIEftSOK  JCDSON, 

Assistant  Engineer. 
Capt.  Dak  C.  Kingman, 

Corps  of  Engineer*. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  at  Oswego  Harbor,  New  Totk,  during  fisoal 

June  SO,  1896, 

ARRIVALS. 


yeas*  eua&ng 


Trade  engaged  in. 

Steamers. 

Sailing  Teasels. 

Barges. 
On  lake.           i          On  river. 

1 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered    Num- 
tonnagv.   |    ber. 

Registered 
tonnage. 

Home,  on  lake 

303 
45 
369 

117,841 

900 

79,794 

189 

19,796 

193 

53,372 

Home,  on  river  .... 

402 

66,280 

Foreign,  on  lake 

454 

80,967 

270 



72,983 

Total 

717 

198,535 

643 

100,763 

463 

126,355  |       402 

56,280 

American  owned  . . 
Canadian  owned . . . 

465 
252 

153, 153 
45,382 

201 
442 

24,303 
76,460 

129 
334 

50.809 
75,546 

402 

56\280 

Sum  total.  2,225  arrivals;  481,938 
1893,  arrivals,  2,697;  tonnage,  543, 


tared  tonnage. 
1894,  arrivals,  2,776;  tonnage,  544,533. 

DEPARTURES. 


Home,  on  lake 

339 
45 
327 

145,694 

900 

51,671 

207 

25,934 

91 

20,151 

402 

58,280 

Foreign,  on  lake. . . . 

332 

73,664 

340 

100,782 

Total 

711 

198,265 

539 

99,598 

481 

120,933 

402 

56,280 

Sum  total,  2,083  departures;  475,076  registered  tonnage. 

Greatest  draft  of  vesael feet..        14.3 

Greatest  tonnage  of  vessel registered  tonnage..  1,561 

Greatest  load  of  vessel net  tons..  2,053 

Receipts  and  shipments  by  lake  and  river  at  Oswego,  N.  Y.t  during  the  fiscal  year  ending 

June  SO,  1895. 


Receipts. 

Shipments. 

Trade. 

Pas- 
sen- 
gers. 

i 

Grain.  ■  Coal. 

Mer   1 
chan-  iFish. 
dise. 

| 

Lum- 
ber, 

etc. 

Pas- 
sen- 
gers. 

Grain. 

CoaL 

Mer- 
chan- 
dise. 

Oil. 

Lum- 
ber. 

Home,  on  lake 

Home,  on  river .... 

1,671 

Net      Net 
tang.  1  tons. 
42, 8661      330 

2,500   7,115 
16.122 

1 
Net   !  Net 
tone,  i  tons. 
7. 993|        16 

6,505 

918|        60 

Tons. 
4,101 
1,123 

3.285 

Net 

tons. 

36,550 

Net 
tons. 
212. 977 
i  mi 

Nst 

Ions. 
830 

0  AM 

Net 

tons. 
25 

268 
in  Kpjk 

Foreign,  on  lake  .  - . 

73 
1,744 

109, 707)      50 

,323,694     1,607 

15f 

Total 

61,488   7,445 

15, 416'        76 

114.931 

3,335 

36,550   541,015   11,536     184  40.828 

!           1          i       ' 

Navigation  closed  December  26,  1894 ;  navigation  opened  April  18,  1895.  Total 
revenue  collected  at  port  during  fiscal  year,  $77,776. 87.  The  diminution  of  revenue 
is  caused  by  removal  of  duties  from  lumber,  which  is  the  principal  import. 

For  the  purpose  of  reduction  to  tons  weight  the  following  is  assumed,  vie :  Seven 
barrels  oil  e<joal  1  too ;  1,000  feet  lumber  equal  lj  tons;  20  crates  fruit  equal  1  ton; 
12  railroad  ties  and  poles  equal  1  ton;  1  cord  wood  and  posts  equals  lj  tons;  4  Uvo 
animals  equal  1  ton. 
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0  0  6. 

IMPROVEMENT  OF  HARBOR  AT  SACKETTS  HARBOR,  NEW  YORK. 

Object. — To  deepen  the  natural  harbor  formed  by  Ship  House  Point 
over  an  area  of  about  15  acres  to  12  feet  at  extreme  low  water.  This 
project  was  adopted  in  1881.  Previous  to  this,  iu  1826-1828,  $6,000 
had  been  expended  for  the  same  purpose. 

Present  project— To  limit  the  excavation  to  an  area  of  about  6  acres 
and  to  define  the  entrauce  and  provide  a  mooring  place  by  building  a 
crib  18  feet  square  upon  the  point  of  the  shoal  extending  into  the  har- 
bor from  the  end  of  Ship  House  Point. 

Also  to  check  shore  drift  by  extending  a  jetty  across  the  end  of  Ship 
House  Point  from  the  crib  above  described  to  the  bay  outside  the  point. 

The  following  appropriations  have  been  made  for  this  work: 

May  20, 1826 $3,000 

May  23, 1828 3,000 

Augnet2,1882 * 7,000 

Aujtoat  ilf  1888 2,000 

August  17, 1894 5,000 

Total 20,000 

Present  works. — A  crib  18  feet  square  has  been  built  as  proposed  in 
the  project;  a  jetty  of  stake  and  fascine  work,  loaded  with  stone,  has 
been  completed  for  a  distance  of  164  feet,  and  about  24,000  cubic  yards 
of  material  have  been  dredged  from  the  sheltered  area,  giving  a  depth 
of  12  feet  at  extreme  low  water. 

Operations. — None  other  than  the  collection  and  reporting  of  com- 
mercial statistics. 

Remarks. — This  harbor  is  formed  by  a  natural  spur  of  loose  rock  and 
gravel,  about  800  feet  in  length,  extending  in  an  easterly  direction  from 
the  shore,  so  as  to  form  a  small  sheltered  bay,  and  the  value  of  the  har- 
bor depends  upon  the  preservation  of  this  natural  spur  or  breakwater. 

During  the  war  of  1812  the  Uuited  States  began  the  construction  of 
a  large  naval  vessel  upon  this  spur.  The  vessel  was  never  launched, 
work  on  it  having  b<  en  stopped  by  the  treaty  of  peace;  but  the  vessel 
was  cared  for  for  a  great  many  years,  and  incidentally  the  site  on  which 
it  stood  was  prevented  from  any  washing  away,  due  to  wave  action.  A 
few  years  ago  the  vessel  was  sold  aud  broken  up,  and  since  then  this 
spur  has  not  been  cared  for,  and  consequently  is  slowly  being  destroyed 
by  the  seas.  It  is  not,  however,  exposed  to  very  heavy  waves,  and  can 
be  protected  by  a  rough  wall  of  blocks  of  stone  of  one  or  more  tons  in 
weight  built  parallel  to  it  and  from  50  to  100  feet  in  advance  of  it, 
where  the  water  is  about  G  feet  deep.  This  stone  can  be  advantageously 
obtained  from  quarries  in  the  neighborhood,  and  it  is  estimated  that  it 
can  be  put  in  for  about  $3  a  cubic  yard.  The  present  appropriation 
will  be  applied  to  this  purpose  and  will  be  sufficient  to  complete  the 
proposed  wall.    No  more  dredging  seems  to  be  necessary  at  present. 

Name  of  harbor,  Sacketta  Harbor,  N.  Y.  Collection  district,  Cape  Vincent,  N.  Y. 
Nearest  light-house.  Sacketta  Harbor,  N.  Y. ;  a  fixed  white  light  of  the  fifth  order  on 
Hone  Island,  1£  miles  west  of  town.    Nearest  works  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement. 

July  1, 1894,  balance  nnexpended $317.74 

Amount  appropriated  by  act  of  Angust  17,1894 5,000.00 

5, 317.  74 
June  30, 189$,  amount  expended  during  fiscal  year 38.50 

July  1, 1896,  balance  unexpended 5,279.24 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  at  Sacketts  Harbor,  N.  Y.,  during  fiscal  year  ending 

June  SO,  1895 

ARRIVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Home,  on  lake - 

5 

8 

242 
464 

84 
4 

2,792 
125 

1 

281 

foreign,  on  lake 

Total 

13 

706 

88 

2,917 

1 

281 

American  owned 

6 

7 

317 
389 

85 
3 

2,823 
94 

1 

281 

Canadian  owned 

Sum  total,  102  arrivals;  8,904  registered  tonnage. 

'      DEPARTURES. 


Home,  on  lake..... 

7 
6 

352 
354 

85 
3 

2,823 
94 

1 

281 

Foreign,  on  lake 

Total 

13 

706 

88 

2,917 

1 

281 

Sum  total,  102  departures ;  3,904  registered  tonnage. 

Greatest  draft feet..     10* 

Greatest  tonnage registered  tonnage..  281 

Greatest  load net  tons..  660- 

Receipts  and  shipments  by  lake  at  Sacketts  Harbor,  N.  F.,  during  fiscal  year  ending  June 

SO,  1895. 


Receipts. 

Shipments. 

Trade. 

Pas- 

sen- 
gers. 

Posts 

and 

wood. 

Mer- 
chan- 
dise. 

Hay. 

Coal. 

Lum- 
ber. 

Pas- 
sen- 
gers. 

Merchan- 
dise. 

Home,  on  lake 

20 

Net  tons 

Net  ton* 
58 

Net  ton* 

2.047 

Net  tone*  Tons. 

850  i           23 

20 

Net  tons. 

Foreign,  on  lake 

92  J        147 

.        .::  i  ...:::. 

3 

161 

|                   ! 

Total 

112 

147 

58        2.047  1         R50 

26 

20 

161 

Navigation  closed  October  26,  1894;  navigation  opened  April  10,  1895. 

For  the  purpose  of  reduction  to  tons  weight  the  following  is  assumed,  viz :  Barrels 
oil,  7  equal  1  ton;  1,000  feet  lumber  equals  1  ton;  crates  fruit, 20  equal  1  ton;  rail- 
road ties  and  poles,  12  equal  1  ton;  cords  wood  and  posts,  1  equals  H  tons;  live 
animals,  4  equal  1  ton. 


OO7. 


PRELIMINARY   EXAMINATION  OF  CHANNEL  CONNECTING  IRONDEQUOIT 
BAY  WITH  LAKE  ONTARIO,  NEW  YORK. 

[Printed  in  Honse  Ex.  Doc.  No.  300,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  February  5%  1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  21, 1895,  by  Oapt.  Dan  C.  Kingman,  Corps  of  Engineers, 
of  results  of  preliminary  examination  of  channel  connecting  Irondequoit 
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Bay,  New  York,  with  Lake  Ontario,  made  in  accordance  with  the 
requirements  of  the  river  and  harbor  act  of  August  17, 1894. 

Captain  Kingman  expresses  the  opinion  that  the  channel  connecting 
Iroudequoit  Bay  with  Lake  Ontario  is  not  worthy  of  improvement  by 
the  General  Government 

This  opinion  is  concurred  in  by  Col.  H.  L.  Abbot,  Corps  of  Engineers, 
division  engineer,  and  by  this  office* 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  dan  c.  kingman,  corps  of  engineers. 

United  States  Engineer  Office, 

Oswego,  JV.  IT.,  January  21, 1895. 

General,:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  the  channel  connecting  Iroudequoit  Bay  with 
Lake  Ontario,  New  York: 

Iroudequoit  Bay  is  on  the  south  side  of  Lake  Ontario,  about  midway 
between  the  mouth  of  the  Niagara  Eiver  and  the  head  of  the  St.  Law* 
rence.  It  is  an  irregular,  rock -bound  body  of  water,  extending  inland 
about  4  miles.  Its  width  at  its  mouth  is  about  6,000  feet,  and  it  is  sep- 
arated from  Lake  Ontario  by  a  narrow  sand  bar,  the  crest  of  which  is 
a  few  feet  above  the  level  of  high  water  in  the  lake,  and  the  width  of 
which  above  water  is  from  200  to  000  feet.  On  the  lake  side  of  the  bar 
is  a  sand  beach,  and  the  depth  of  water  increases  very  gradually,  it 
being  a  distance  of  about  1,700  feet  from  the  shore  to  the  18-foot  con- 
tour. On  the  bay  side  of  the  bar  the  water  is  also  shallow  for  a  distauce 
of  about  3,600  feet.  This  portion  of  the  bay  is  generally  overgrown 
by  tall  rushes,  the  growth  being  intersected  by  a  number  of  crooked 
channels  and  interspersed  with  patches  of  open  water.  The  distance, 
therefore,  from  deep  water  in  the  lake  to  deep  water  in  the  bay  is  about 
1  mile. 

After  passing  beyond  shallow  water,  the  bay  for  a  distance  of  a  mile 
and  a  quarter  is  from  a  quarter  to  a  half  mile  wide,  and  for  a  mile  and 
a  half  farther  there  is  a  width  of  three-quarters  of  a  mile,  throughout 
which  the  water  is  still  deep;  that  is  to  say,  from  30  to  80  feet.  The 
bead  of  the  bay  is  quite  shallow,  being  geuerally  less  than  12  feet  in 
depth.  The  channel  connecting  the  bay  with  the  lake  cuts  through 
the  sand  bar  about  on  the  line  of  the  axis  of  the  bay. 

At  the  time  that  I  examined  it,  in  November,  1894,  the  width  of 
waterway  was  about  50  feet,  and  its  available  depth  did  not  exceed  30 
inches  j  this  was  from  the  crest  of  the  bar  toward  the  lake.  Toward 
the  bay  the  channel  was  somewhat  wider,  and  a  depth  of  6  feet  might 
perhaps  be  carried  through  to  the  bay.  This  small  channel  simply 
serves  to  maintain  a  uniform  level  between  the  water  in  the  bay  and 
the  water  in  the  lake. 

The  action  of  the  waves  of  the  lake,  and  of  the  wind  upon  the  dry 
sand  of  the  beach,  tends  constantly  to  close  up  the  channel. 

At  the  time  that  I  saw  it,  it  is  probable  that  its  size  was  at  a  minimum, 
for  at  this  season  of  the  year  there  was  little  to  produce  a  current,  and 
consequently  very  little  scour. 
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There  are  a  number  of  brooks  and  small  streams  that  flow  into  the  bay, 
and  during  the  spring  freshets  they  no  doubt  discharge  a  very  consid- 
erable volume  of  water.  At  this  time  the  current  in  the  channel  would 
be  augmented,  the  scour  would  increase,  and  the  channel  would  undoubt- 
edly be  enlarged. 

I  was  informed  by  a  man  who  had  lived  on  the  bank  of  this  channel 
for  the  past  fourteen  years  that  it  was  scoured  out  every  spring  to  a 
width  of  about  100  feet  and  a  depth  of  from  12  to  15  feet 

The  channel  and  bay  are  recognized  as  navigable  waters  of  the  United 
States.  Formerly  there  was  a  wharf  and  warehouse  at  the  upper  part 
of  the  bay,  and  certain  small  vessels  visited  it  from  the  lake.  The  chan- 
nel is  now  spanned  by  two  low  bridges  unprovided  with  drawspans. 
The  bridge  nearest  the  lake  is  a  railroad  bridge,  forming  a  part  of  the 
Rome,  Watertown  and  Ogdensburg  Railroad,  and  consists  of  a  single 
span  about  110  feet  wide,  formed  by  two  plate  girders,  which  rest  upon 
abutments  of  stone.  The  height  of  the  bridge  in  the  clear  above  the 
level  of  the  water  at  the  ordinary  stage  of  the  lake  is  not  more  than  5 
feet,  so  that  this  bridge  is  a  total  obstruction  to  the  passage  of  any 
vessel  of  sufficient  size  to  engage  in  useful  commerce. 

About  50  feet  south  of  this  bridge  is  a  wagon  bridge  with  a  similar 
span.  It  is  said  to  be  a  town  bridge,  belonging  to  the  towns  of  Web- 
ster and  Irondequoit.  It  consists  of  a  single-span  steel  truss.  Its 
length  and  the  clear  waterway  under  it  are  about  the  same  as  in  the 
case  of  the  railroad  bridge.  This  wagon  bridge  is  said  to  have  replaced 
an  older  trestle  bridge  of  wood,  which  bridge  was  provided  with  a 
drawspan.  The  remains  of  this  old  bridge  now  obstruct  the  channel. 
The  railroad  bridge  was  erected  about  twenty  years  ago. 

It  is  evident  that  any  improvement  to  the  channel  would  be  value- 
less unless  it  provided  for  the  removal  of  these  bridges  or  the  substitu- 
tion for  them  of  bridges  with  suitable  and  adequate  drawspans. 

Owing  to  the  continuous  action  of  the  wind  and  waves  to  obliterate 
and  destroy  this  channel  it  is  obvious  that  any  improvement  by  dredg- 
ing alone  would  be  very  temporary  and  of  little  value.  The  channel  on 
the  lake  side  could  only  be  maintained  by  first  protecting  it  by  jetties 
of  suitable  size  and  construction  to  resist  wave  action,  and  of  height 
and  tightness  to  arrest  the  motion  of  the  sand. 

On  the  bay  side  of  the  bar  it  is  possible  that  the  character  of  the 
bottom  may  be  such  that  a  channel  dredged  through  it  would  be  rea- 
sonably permanent.  If,  however,  the  bottom  is  very  soft  and  the 
material  of  a  nature  to  be  easily  moved  by  such  waves  as  can  form 
on  the  bay,  then  it  would  be  necessary  to  protect  the  cut  either  by  mat- 
tress jetties  or  by  some  form  of  sheet  piling  properly  anchored  and 
braced. 

There  is  no  question  of  the  possibility  of  constructing  a  safe,  com- 
modious, and  useful  harbor  at  this  place,  but  the  need  of  it  is  very 
nearly  nullified  by  the  fact  that  the  harbor  of  Charlotte  is  situated  only 
4  miles  to  the  westward  of  it.  I  have  endeavored  to  inform  myself  as 
to  the  probable  use  that  would  be  made  of  the  harbor  at  Irondequoit 
Bay,  and  with  this  object  in  view  I  have  communicated  with  the  secre- 
tary of  the  Chamber  of  Commerce  of  the  city  of  Rochester.  From  him 
I  have  received  a  number  of  communications  bearing  upon  the  subject. 

It  is  claimed  that  the  harbor  at  Charlotte  is  not  a  safe  winter  harbor; 
that  the  spring  freshets  bring  down  ice  in  large  fields  and  in  such 
quantities  as  to  leave  no  safe  or  sheltered  place  for  a  vessel  to  lie  in  the 
harbor.  This  is  undoubtedly  true  and  is  a  serious  detriment  to  the 
harbor  at  Charlotte. 
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It  does  not,  however,  impair  its  commercial  value  during  the  summer 
months.  It  is  also  urged  that  lrondequoit  Bay  would  be  nearer  to  the 
city  of  Rochester  and  more  accessible ;  that  Irondequoit  Bay  can  be  very 
easily  connected  with  the  Erie  Canal;  that  its  high  banks  and  deep 
water  offer  special  facilities  for  the  construction  of  coal  trestles,  and  its 
nearness  to  Pennsylvania  coal  fields  would  certainly  make  it  an  impor- 
tant shipping  port;  that  the  city  limits  of  Rochester  will  shortly  be 
extended  to  the  shores  of  this  bay,  and  that  by  opening  up  this  bay  to 
eommerce  the  growth  of  the  city  will  be  greatly  augmented. 

It  is  proper  to  say  that  the  improvement  of  harbors  is  designed — and 
has  for  its  object  solely — to  benefit  the  commerce  of  the  United  States, 
and  not  to  promote  the  growth  and  improvement  of  cities,  though  doubt- 
less it  usually  has  this  effect  also.  But  if  this  were  made  the  principal 
object  of  the  improvement,  it  would  deprive  the  work  of  its  national 
character  and  importance. 

The  commerce  of  Charlotte  now  amounts  to  an  annual  arrival  of  about 
1,200  vessels,  having  a  registered  tonnage  of  something  over  300,000 
tons.  It  shipped  last  year  about  330,000  tons  of  coal,  of  which  a  little 
over  one-half  went  to  foreign  ports.  It  can  not  be  said  that  the  harbor 
at  Irondequoit  Bay  is  demanded  because  the  resources  of  the  harbor  at 
Charlotte  are  overtaxed,  but  I  think  that  a  harbor  at  Irondequoit  Bay 
might,  perhaps,  be  a  better  and  safer  one  than  that  at  Charlotte.  I 
think  its  cost  of  maintenance  would  be  about  the  same. 

The  total  amount  expended  at  Charlotte  from  1828  to  the  present  time 
is  about  $500,000.  Its  average  annual  cost  of  maintenance  can  not  be 
assumed  to  be  much  less  than  $8,000  or  $10,000.  That  at  Irondequoit 
Bay  would  be  about  the  same. 

It  would  hardly  seem  wise  or  necessary  to  maintain  both  of  these 
harbors,  and  the  question  is  whether  the  harbor  at  Charlotte  should  be 
abandoned  and  the  other  improved  in  the  manner  indicated. 

As  already  stated,  I  think  the  harbor  at  Irondequoit  might  prove  to 
be  the  better  and  safer  one,  but  in  view  of  the  large  amount  of  money 
that  has  been  expended  at  Charlotte  I  can  not  recommend  that  it  be 
abandoned.  I  am  therefore  of  the  opinion  that  the  channel  connecting 
Irondequoit  Bay  with  Lake  Ontario  is  not  worthy  of  improvement 

The  following  communications  bearing  upon  the  subject  of  the 
improvement  of  the  channel  connecting  Irondequoit  Bay  with  Lake 
Ontario  have  been  received  by  me  and  are  respectfully  submitted  here- 
with : 

•A.  A  letter  of  Mr.  George  Moss,  secretary  of  the  Bochester  Chamber 
of  Commerce,  transmitting  the  following,  namely: 

*  B.  A  letter  of  Mr.  Horace  W.  Sibley,  giving  reasons  why  the  open- 
ing of  Irondequoit  Bay  would  be  of  great  value  to  the  city  of  Boches- 
ter and  showing  why  the  harbor  .at  Charlotte  is  unsafe  in  winter. 

•Also,  Exhibit  O,  a  letter  (printed)  of  Mr.  J.  Y.  McClintock,  city 
engineer  of  Bochester,  N.  Y.,  showing  the  great  advantages  to  com- 
merce that  would  result  from  the  improvement  of  the  channel,  also 
stating  that  Irondequoit  Bay  would  afford  a  most  convenient  point  at 
which  to  connect  the  Erie  Canal  with  Lake  Ontario. 

*  Exhibit  D  is  a  second  letter  from  Mr.  Moss,  transmitting  the  fol- 
lowing: 

*  E.  A  letter  signed  by  C.  E.  Morris  and  N.  L.  Button,  giving  some  of 
the  early  history  of  this  bay  and  stating  that  it  was  formerly  an 
important  and  valuable  harbor  and  accessible  to  the  largest  class  of 

*  Not  printed. 
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vessels  then  found  upon  the  lake,  and  that  its  improvement  would  make 
it  an  ideal  harbor,  and — 

*  F.  A  letter  from  Hon.  Charles  S.  Baker,  ex-Member  of  Congress, 
stating  that  there  can  be  no  question  as  to  the  desirability  of  the  pro- 
posed improvement  from  every  economic  standpoint,  while  from  a  purely 
military  point  of  view  every  consideration  recommends  the  project, 
and — 

#  Exhibit  G,  a  letter  from  John  Bower  stating  that  vessels  formerly- 
entered  this  bay  without  difficulty  and  pointing  out  its  future  value  in 
case  of  war  if  the  entrance  is  properly  improved. 

*  Exhibit  H,  some  notes  (unsigned)  submitted  by  Mr.  Moss  pointing 
out  the  advantages  that  would  result  from  the  proposed  improvement. 

#  Exhibit  I,  a  map  of  Rochester  and  vicinity  submitted  by  Mr.  Moss. 

•  Exhibit  K  is  a  map  compiled  in  this  office  to  show  more  correctly 
the  present  condition  of  the  channel  and  bay. 

This  same  matter  was  reported  upou  by  Capt.  Carl  F.  Palfrey,  Corps 
of  Engineers,  under  date  of  February  12, 1889.  His  report  is  exceed- 
ingly concise  and  leaves  but  little  to  be  said  upon  the  subject.  I  have 
availed  myself  of  it  fully  in  the  preparation  of  the  foregoing. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Ool.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
Northeast  Division.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

Neiv  York,  January  26,  1895. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

For  the  reasons  stated  herein,  and  for  the  further  reasons  that  our 
commerce  betweeu  Lake  Ontario  and  Lake  Erie  is  handicapped  by  the 
want  of  water  communication  under  American  control,  and  that  we 
have  already  four  good  harbors  on  Lake  Ontario— Oswego,  Great  Sodus, 
Little  Sodus,  and  Charlotte — I  concur  with  Captain  Kingman  and  Cap- 
tain Palfrey  in  considering  Irondequoit  Bay  as  unworthy  of  improve- 
ment at  the  expense  of  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  8.  A.^ 

Division  Engineer. 

*  Not  printed. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  VERMONT  AND  NORTHERN 

NEW  YORK. 


REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS,  OFFICER 
J2?  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1895,  WITH 
OTHER  DOCUMENTS  RELATING   TO   THE    WORKS. 

IMPROVEMENTS. 


1.  Shoals  between  Sister  Islands  and 
Cross-over  Light,  St.  Lawrence 
River,  New  York. 

"2.  Ogdenstmrg  Harbor,  New  York. 

3.  Breakwater   at   Rouse  Point,  Lake 

Cbamplain,  New  York. 

4.  Great  Cnazy  River,  New  York. 


5.  Plattsbnrg  Harbor,  New  York. 

6.  Burlington  Harbor,  Vermont. 

7.  Otter  Creek,  Vermont. 

8.  Ticonderoga  River,  New  York. 

9.  Narrows  of  Lake  Champlain,  New 

York  and  Vermont. 


EXAMINATIONS. 

ID.  "Waddington  Harbor,  New  York.  |  11.  Missisquoi  River,  Vermont. 


United  States  Engineer  Office, 

Burlington,  Vt,  July  1,  1895. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  river  and  harbor  works  under  my  charge  during  the  fiscal  year 
ending  June  30, 1S95. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  S.  A. 


PPi. 


IMPROVEMENT    OF    SHOALS    BETWEEN    SISTER    ISLANDS   AND    CROSS- 
OVER LIGHT,  ST.  LAWRENCE  RIVER,  NEW  YORK. 

The  project  for  this  improvement  resulted  from  a  survey  and  report 
made  in  compliance  with  a  provision  in  the  river  and  harbor  act  of 
August  11,  1888,  directing  a  survey  of  the  shoals  between  Sister 
Islands  and  Gross  over  Light  to  be  made.  The  report  was  submitted 
July  2, 1889,  and  printed  iu  the  Report  of  the  Chief  of  Engineers,  1889, 
pages  2463  and  2464. 
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The  estimate,  as  below,  provided  for  the  removal  to  a  depth  of  18 
feet  at  low  water  of  three  shoals,  the  first  or  lower  one  situated  a  little 
above  the  entrance  to  Blind  Bay;  the  second  or  middle  one,  near 
Dark  Island;  the  third  or  upper  one,  about  1$  miles  above  Dark 
Island,  the  distance  between  the  lower  aud  upper  shoal  being  about  4 
mile&. 

ESTIMATE. 

Removing  162  cubic  yards  of  rock,  lower  shoal,  at  $20  per  cubic  yard $3, 240 

Removing  1,830  cubic  yards  of  rock,  middle  shoal,  at  $18  per  cubic  yard 32, 940 

Removing  85  cubic  yards  of  rock,  upper  shoal,  at  $25  per  cubic  yard 2, 125 

Contingencies * 5,000 

Aggregate 1 43,305 

The  discovery  of  three  outlying  spurs  of  the  upper  or  "  Haskell w  Shoal, 
the  removal  of  which  was  necessary  to  free  the  locality  from  dangerous 
obstructions,  called  for  a  revised  estimate,  which  was  submitted  in  the 
last  annual  report,  as  follows: 

REVISED  ESTIMATE,  1893. 
Removing  2,627  cubic  yards  of  rock,  at  $20.85 $54,772 

Appropriations  of  $5,000  in  the  act  of  September  19,  1890,  and 
$10,000  in  the  act  of  July  13, 1892,  have  been  expended  under  con- 
tract and  have  resulted  in  the  removal  of  the  upper  and  lower  shoals, 
leaving  the  middle  or  Dark  Island  Shoal,  estimated  to  require  $32,940, 
yet  to  be  removed. 

The  sum  of  $8,000,  appropriated  for  this  work  in  the  act  approved 
August  17, 1894,  added  to  the  balance  of  $2,796.74  then  on  hand,  made 
$10,796.74  available  for  work  on  the  date  named.  This  being  insuffi- 
cient for  the  completion  of  the  pending  project  by  the  removal  of  the 
Dark  Island  Shoal,  estimated  to  cost  $,'i2,940,  and  it  being  obvious  that 
the  removal  of  a  part  of  it  would  be  of  no  benefit  to  navigation,  it  was 
decided  to  apply  the  funds,  so  for  as  needed,  to  the  removal  of  a  num- 
ber of  small  and  dangerous  shoals  discovered  since  the  project  was 
made  and  not  included  therein.  They  are  described  in  the  following 
table: 


No. 

Latitude. 

Longitude,  j  Depth. 

i 

Yardage. 

1 

o      /      « 
44    80    17 
44    28    33 
44    28    41 
44    28    45 

O            /               H 

75    46    27 

75  47    10 

76  47    10 
76    47    10 

Feet. 
13 
14 
36 
16 

250 

0 

165 

10 

25 

X 

135 

After  due  advertisement  bids  were  opened  January  17, 1895,  and  a 
contract  was  entered  into  with  Lynch  &  Hannau,  of  Ogdensburg,  N.  Y., 
the  lowest  bidders,  for  the  removal  of  600  yards,  more  or  less,  from  these 
shoals,  at  $8.49  per  yard.  Work  on  this  contract  is  to  be  finished  by 
November  30, 1895.  The  contractors  are  now  building  a  drill  boat  for 
the  work,  but  have  not  yet  fixed  a  time  for  beginning. 

APPROPRIATIONS. 
Act  Of—  ^ 

September  19, 1890 $5,000 

July  13, 1892 10,000 

AugiiBt  17,  1894 8,000 

Total 23,000 
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Money  statement. 

July  1, 1894,  Balance  unexpended $3, 186. 50 

Amount  appropriated  by  act  of  August  17, 1894 - 8,000.00 

11, 186. 50 

June  30, 1895,  amount  expended  during  fiscal  year 867. 94 

Jnly  1,1895,  balance  unexpended :.  10,318.56 

July  1, 1895,  amount  covered  by  uncompleted  contracts 6, 810. 00 

July  1, 1895,  balance  available 3,508.56 

I  Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 

Amount  tbat  can  be  profi  tabl  v  expended  in  fiscal  year  ending  June  30, 1897  29, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  removal  of  shoals  near  Cross-over  Light,  St.  Lawrence  River, 
New  York,  received  in  response  to  advertisement  dated  December  17,  1894,  and  opened 
January  17,  1895,  by  Capt.  Smith  S.  Leach,  Corps  of  Engineers. 

[Approximate  quantity  of  rock  to  be  removed,  600  cubic  yards.] 


No. 


Name  and  address  of  bidder. 


Wfllaxd  Johnson,  Pulton,  N.  T. 
William  James  Daly  ~    ' 
Lynch  &  T 
Kingston  i 


uonnson,  rniTon.iN.  x -.. 

James  Daly,  Ogdensburg,  N.  Y. 

:  Human,  Ogdensbnrg,  N.  Y 

a  &  Woods,  Buffalo,  N.  Y 


Price  bid  per 
yard  meas- 
ured in  place. 


$10.25 
9.00 
8.49 
9.45 


Amount. 


18,150.00 
5,400.00 

*  5, 094. 00 
5,670.00 


*  Lowest  bid.    Accepted  and  contract  entered  into. 
Amount  available  for  payment  of  contractor's  estimates  for  above  work,  $9,500. 


COMMERCIAL  STATISTICS. 

Nearly  the  entire  commerce  of  the  St.  Lawrence  River  passes  over  or  near  these 
ahoals.    The  nearest  light- house,  Cross-over  Light;  greatest  draft  of  vessels,  16  feet. 

Amount  of  commerce  which  passed  over  the  shoals  of  the  St.  Lawrence  River  between  Sister 
Islands  and  Cross-over  Light  during  the  calendar  year  1894. 

Entered  and  cleared  at  Ogdensburg  from  and  to  points  west  (see  reports 
for  Ogdeneburg  Harbor) 773,708 

Passed  through  Cardinal  canals  and  down  Galops  Rapids  (from  data  cour- 
teously furnished  by  John  H.  Balderson,  secretary  department  of  rail- 
ways and  canals,  Ottawa) 550,757 

Total  tonnage  passing  the  section  of  river  under  improvement  in  1894 .  1, 324, 465 


PPa. 

IMPROVEMENT  OF  OGDENSBURG  HARBOR,  NEW  YORK. 

The  object  of  this  improvement  has  been  the  formation  of  a  channel 
along  the  Wharf  frontage  of  the  port  of  Ogdensburg  of  adequate  width 
and  depth,  with  entrances  connecting  this  channel  with  deep  water  in 
the  St.  Lawrence  River.  The  work  has  been  carried  on  under  three 
successive  projects,  adopted  in  1808, 1882,  and  1890.    These  projects 
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have  covered  substantially  the  same  areas,  but  have  provided  for  a 
progressive  deepening  from  the  original  depths  of  5  to  12  feet  to  pro- 
posed depths  of  12, 15,  and  16J  feet,  respectively. 

The  project  of  1890  was  adopted  while  that  of  1882  was  still  incom- 
plete, and  was  estimated  to  cost  $158,950.  The  act  of  1890  appropriated 
$42,000,  which  was  expended  under  contract  in  part  execution  of  the 
project.  After  extension,  at  contractor's  cost,  work  was  completed  on 
June  8, 1893,  giving  a  channel  of  the  proposed  depth  and  150  feet  in 
width  from  the  lower  end  of  the  harbor  nearly  to  the  lower  side  of  the 
Oswegatchie  River,  with  two  entrances  from  the  St.  Lawrence. 

The  appropriation  in  the  act  of  1892,  $40,000,  has  been  expended 
under  contract,  and  has  resulted  in  the  extension  of  the  150-foot  channel 
to  and  across  the  mouth  of  the  Oswegatchie  River,  with  narrow  cuts 
extending  along  the  sides  of  that  stream,  to  reach  the  coal  wharves  and 
the  grain  elevator,  to  both  of  which  full  cargoes  can  now  be  carried. 

Under  the  appropriation  of  $20,000  in  act  of  August  17,  1894,  bids 
were  opened  October  5, 1894,  and  a  contract  entered  into  with  William 
James  Daly,  of  Ogdensburg,  N.  Y.,  the  lowest  bidder,  for  dredging 
5,000  cubic  yards,  more  or  less,  of  hardpan,  at  35  cents,  and  100,000 
cubic  yards,  more  or  less,  of  mud,  at  10  cents  per  yard.  The  contractor 
began  work  October  17,  1894,  laid  up  for  the  winter  on  November  28, 
1894,  resumed  on  May  7, 1895,  and  at  the  close  of  the  fiscal  year  had 
removed  9,745  cubic  yards  of  hardpan  and  51,650  yards  of  mud,  leaving 
91,742  yards  of  mud  to  be  removed.  The  contract  expires  November 
30. 1895,  and  will  doubtless  be  completed  by  that  date. 

While  work  was  in  progress  in  the  fall  of  1894,  the  spare  time  of  the 
inspector  was  utilized  in  a  resurvey  of  the  project  area.  The  upper 
entrance,  along  the  railroad  pier,  was  found  to  be  partially  closed  by 
drifting  sands,  and  some  shoaling  was  found  near  the  outlet  of  a  sewer 
and  of  a  large  surface  drain.  The  latter  shoals  have  not  as  yet  become 
an  obstruction  to  navigation  and  do  not  require  immediate  attention. 
The  upper  entrance,  however,  seemed  to  require  attention  under  this 
appropriation.  Both  by  the  character  of  material  to  be  dredged  and 
the  exposure  of  the  situation,  the  work  could  not  fairly  be  required  under 
the  pending  contract.  The  contractor  offered  to  waive  the  difference 
of  materials,  and  to  offset  the  increased  exposure  a  recommendation 
was  made  for  the  payment,  under  supplementary  articles  of  agreement, 
of  the  running  cost  of  the  dredge  for  time  actually  lost  by  reason  of  the 
exposed  situation.  This  recommendation  was  not  approved,  and  as  the 
present  appropriation  is  fully  pledged  under  the  pending  contract,  the 
deepening  of  this  entrance  must  be  deferred. 

Farther  appropriations  will  be  expended  in  widening  the  dredged 
channel  and  restoring  the  project  depth. 

APPROPRIATIONS. 
Act  Of— 

August  30, 1852 $3,000.00 

March  2,  1867 40,000.00 

July  11,  1870 15,000.00 

March3,1871 25,000.00 

June  10, 1872 10,000.00 

March  3, 1873 6,000.00 

June  23, 1874 6,000.00 

March  3,  1875 5,000.00 

December  11,  1877  (allotment  from  appropriation  for  "repairs   of 

harbors  on  Northern  Lakes  ") 5. 56 

September  10,   1879  (allotment  from  appropriation  for  "  examina- 
tions, surveys,  and  contingencies  of  rivers  and  harbors  ") 300. 00 

July  28,  1880  (allotment   from    appropriation  for  "examinations, 

surveys,  and  contingencies  of  river  and  harbors  ") 50. 00 
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Act  of— 

August  2, 1882 $10,000.00 

July  5,  1884 15,000.00 

August  5, 1886 10,000.00 

August  11, 1888 15,000.00 

September  19, 1890 42,000.00 

July  13,  1892 40,000.00 

August  17. 1894, 20,<Xty00 

Total 262,355.56 

Money  statement. 

Jnly  1,  1894,  balance  no  expended $947.10 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

20,947.10 

Jane  30,  1895,  amount  expended  dnring  fiscal  year 7, 636. 85 

July  1,  1895,  balance  unexpended 13, 310. 25 

July  t,  1895,  outstanding  liabilities $3, 391. 19 

July  1, 1895,  amount  covered  by  uncompleted  contracts 9, 919. 06 

13,310.25 

I  Amount  (estimated)  required  for  completion  of  existing  project 56, 950. 00 

Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  56, 950. 00 
Submitted  in  compliance  with  requirements  of  sections 2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  proposals  received  in  response  to  advertisement  dated  September  5, 1894,  and 
opened  October  5,  1894,  by  Capt,  Smith  $.  Leach,  Corps  of  Engineers,  for  dredging  in 
Ogdensburg  Harbor,  New  York, 


TCa 

Name  and  address  of  bidder. 

6,000  cubic  yards 
hard  pan. 

160,000  cubic  yards 
mud. 

Total. 

Per 
yard. 

Amount. 

Per 
yard. 

Amount. 

1 

2 
3 

Carkin,  Sticlcney  8c  Cram,  Saginaw,  Mich . . . 

William  James  Daly,  Ogdensburg,  N.  Y 

Lynch  St  Hannan,  Ogdensburg,  H .  Y 

Cents. 
37 
35 
40 

SI,  850 
1,750 
2,000 

Cents. 
11 
10 
11 

S17.600 
16,000 
17,600 

S19.450 
-17,750 
10,600 

-  Lowest  bid.    Accepted  and  contract  entered  into. 
Amount  available  for  payment  of  contractor's  estimates,  $17,750. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Ogdensburg,  N.  Y. ;  collection  district,  Oswegatchie;  nearest  light- 
house, Ogdensburg,  N.  Y. 


Tonnage  of  vessels  entered  and  cleared,  foreign  ports  a 

ndooastu 
West  of  0| 

rise,  1894 

East  of  Ogdensburg. 

i 

gdensburg. 

American  vessels. 

Foreign  vessels. 

American  vessels. 

Foreign  vessels. 

Entered.  ,  Cleared. 

Entered. 

Cleared. 

Entered. 

Cleared. 

Entered. 

Cleared. 

Foreign  ports 

Coastwise 

Tons. 
25,551 
2,580 

Tons. 
5,907 
2,622 

Tons. 
56,786 

Tons. 
27,963 

Tons. 

16, 372 

337,829 

Tons. 
5,820 
382,105 

Tons. 
17,221 

Tons. 
14,361 
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Merchandise  received  and  shipped,  foreign  ports. 
Articles. 


Received: 

Lumber 

Barley,  wbeat,  and  other  grain 

Hay 

Miscellaneous  freight 

Shipped : 

Wheat,  rye,  oats,  and  corn  — 

Cheese 

Oil 

Miscellaneous  freight 


Merchandise  received  and  shipped,  coastwise. 


Articles. 


Beceived: 

Lumber  . 


Grain  . 
Flour 


Coal 

Miscellaneous  freight,  east  bound.. 

Brair  and  feed 

Shipped: 

Miscellaneous  freight,  west  bound. 


'torn. 


50,730 
174.587 

34.405 
109,210 

81,000 


51,000 


Total  dues  collected $83,500.38 

Total  fees  collected 2,268.15 

Value  of  imports 8.480,287.0ft 

Value  of  ex  ports 8.087.033.00 

Value  of  merchandise  entered  for  warehouse  and  transshipped  in  bond 54.205.00 

Value  of  mere  band  me  entered  for  transshipment  and  export 236, 516. 00 

Amount  of  duties  on  the  above 09,430.30 

Merchandise  received  under  consular  seal  from  foreign  ports,  1894. 


Articles. 


Tea. 
Curios . 


Bawsilk 

Silk  goods  

Straw  braid 

Chinese  groceries 

Copper  matte pounds . 

Skins 

Rice 

Miscellaneous 


Total 

Estimated  duties  on  the  above. 


Packages. 


110,444 
2,240 
8,888 
1,570 
1,788 
2.554 
13,587,458 
41 
1,058 
8,204 


Value. 


0884,105 

80,122 

1,145,808 

830,607 

63,104 

0,808 

575.342 

8,477 

7,065 

323,125 


3,014,834 


517,200 


P  P  3- 

BREAKWATER  AT  ROUSE  POINT,  LAKE  CHAMPLAIN,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1885,  and  contem- 
plated the  construction  of  a  straight  breakwater  extending  from  Stony 
Point  in  a  southeasterly  direction  to  the  18-foot  curve  in  the  lake,  a 
distance  of  about  2,000  feet,  at  an  estimated  cost  of  $110,000,  or  $55 
a  linear  foot.  The  all-stone  type  of  structure  was  adopted,  consisting 
of  a  rubble  foundation  and  a  superstructure  or  parapet  of  rubble,  faced 
with  large  stones,  laid  with  moderately  close  joints  wd  in  fairly  tn& 
lines  and  surfaces. 
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Under  the  appropriations  of  1884, 1886, 1888,  and  1890,  aggregating 
$83,500,  contracts  were  made  and  executed  resulting  in  the  completion 
of  1,700  feet  of  the  breakwater.  It  was  then  found  that  the  18-foot 
carve  was  125  feet  from  the  unfinished  end,  and  it  was  decided  to  close 
the  work  with  an  extension  of  135  feet.  The  act  of  1892  appropriated 
$15,000  for  making  such  extension,  which  was  placed  under  contract. 

Work  was  begun  in.  the  fall  of  1892,  resumed  on  the  opening  of  navi- 
gation in  1893,  and  completed  in  October,  1893.  The  breakwater  is 
now  completed,  at  a  cost  per  foot  slightly  less  than  the  estimate,  and 
at  a  total  cost,  owing  to  reduced  length,  of  $98,467.55,  against  $110,000 
estimated.  < 

APPROPRIATIONS. 

Act  of— 

July5, 1884 $35,000 

August  5,  1886 20,000 

August  11,  1888: 13,500 

September  19,  1890 15,000 

July  13, 1893 15,000 

Total 98,500 

Money  statement. 

July  1,  1894,  balance  unexpended $65.71 

June  30,  1805,  amount  expended  during  fiscal  year 33.26 

July  1, 1895,  balance  unexpended 32.45 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Rouse  Point,  N.  T.;  collection  district,  Champlain;  nearest 
light-bouse,  Windmill  Point. 


Vessels  entered  and  cleared,  1894. 

Number. 

Tonnage. 

Entered 

980 
86 

94,528 

Cleared. --,..., , 

7,903 

Duties  collected $201,912.81 

Duties  assessed  on  merchandise  entered  for  warehouse  and  transportation  to  other  ports.    113, 591. 09 

Toons**  tax  collected 2,646.06 

Feseeollected 5,515.90 

Total  assessed  and  colleoted 323,666.46 

Number  of  tons  shipped  and  arrived,  Rouse  Point,  N.  Y.,  1894. 


Articles. 

8hipped. 

Arrived. 

Board*,  riffflls  plank, etc • 

Tons. 
516 

Tons. 
159  360 

Other  Inm^r-" '..T.T.T»..,,.ITri.r.n. ............. ., 

129,000 

Geal 

84,713 
10.326 

4,000 

Yiseallaaoftna  articles 

7,476 

BHG  95 203 
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P  P  4- 

IMPROVEMENT  OF  GREAT  CHAZY  RIVER,  NEW  YORK, 

The  project  for  this  improvement,  adopted  in  1889,  was  based  on  a 
survey  made  in  accordance  with  the  river  and  harbor  act  of  1888.  It 
was  proposed  to  dredge  a  channel  40  feet  wide  aud  5  feet  deep  at  low 
water  from  the  5- foot  curve  in  the  lake  to  Ghamplain  Village,  a  distance 
of  5£  miles,  at  an  estimated  cost  of  $18,000. 

An  appropriation  of  $10,000  in  the  act  of  1890  was  expended  by  con- 
tract in  part  execution  of  this  project,  and  to  secure  the  greatest  benefit 
from  the  work  done  it  was  determined  to  make  a  single  cut  over  the 
entire  length.  This  was  nearly  accomplished.  The  dredging,  begin- 
ning at  the  lake,  had  reached  the  lower  part  of  the  village,  when  the 
funds  were  exhausted,  giving  for  the  length  worked  over  a  channel 
something  more  than  half  the  proposed  width  and  of  the  full  depth. 

The  appropriation  of  $5,000  in  the  act  of  1892  was  expended  under 
contract  in  widening  the  channel  at  some  points  and  in  extending  the 
single  cut  to  within  500  feet  of  the  bridge,  which  limits  the  project. 

Under  the  appropriation  of  $3,000  in  act  of  August  17, 1894,  to  com- 
plete the  project,  a  contract  has  been  made  with  Lynch  &  Hannan,  of 
Ogdensburg,  N.  Y.,  the  lowest  bidders,  for  dredging  5,500  cubic  yards, 
more  or  less,  at  45  cents  a  yard.  This  quantity  of  work  will  be  so  dis* 
tributed  as  to  procure,  substantially,  the  width,  depth,  and  length  of 
channel  above  described  and  thus  complete  the  project. 

This  contract  should  have  been  completed  by  June  30,  1895,  but  at 
that  date  work  had  not  begun.  It  requires  but  a  few  days'  work  when 
once  started,  and  will  doubtless  be  completed  within  a  few  weeks.  The 
delay  will  be  at  contractors'  cost. 

APPROPRIATIONS.  ' 

Act  of— 

September  19,1890 $10,000 

July  13, 1892 5,000 

August  17, 1894 3,000 

Total   18,000 

Money  statement 

July  1, 1894,  balance  unexpended $339.  35 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

3,339.35 
June  30, 1895,  amount  expended  during  fiscal  year 55.  20 

Julyl,  1895,  balance  unexpended 3,284. 15 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 284. 15 


Abstract  of  proposals  for  dredging  in  Great  Chazy  River,  New  York,  received  in  response 
to  advertisement  dated  September  5,  1894,  and  opened  October  5,  1894,  by  Capt.  Smtth  S. 
Leach,  Corps  of  Engineers, 

[Approximate  quantity  of  material  to  be  dredged,  5,500  cubic  yards.] 


No. 


Name  and  address  of  bfdder. 


Price  bid 
per  yard. 


Amount. 


Cent*. 


William  James  Daly   Ogdensburg,  N.  Y j  CO  $3,300 

Lynch  &  Hannan,  Ogdennburg,  N.  Y i  45  j         *  2,  475 


*  LoweHt  bid.    Accepted  and  contract  entered  into. 
Amount  available  for  payment  of  contractors'  estimates  for  above  work,  $2,500. 
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COMMERCIAL  STATISTICS. 


Name,  Groat  Chazy  River,  New  York;  collection  district,  Champlain;  nearest 
light-house,  Isle  La  Motte. 

Veesels  arrived  and  departed,  1894. 


Character  of  craft. 

Arrived. 

Departed. 

Number. 

Tons. 

478 
4,416 

Number. 

Tons. 

Rt  Mm  vessels ,  ^  ^ 

56 
53 

56 
53 

478 

Canal  boats 

4,416 

Cargoes 
Val« 


alue  of  arrivals — 
Value  of  departures. 


Number  of  ions  arrived  and  shipped,  1894. 


$78,436 
2,875 


Article*. 

Shipped. 

Arrived. 

Potatoes 

Tons. 
260 
75 

Tons. 

Hay 

Iron 

150 

Coal 

1,560 

General  merchandise 

425 

518 

pp5. 

IMPROVEMENT  OF  PLATTSBURG  HARBOR,  NEW  YORK. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
probably  in  1836,  the  date  of  the  first  appropriation,  and  proposed  the 
construction  of  a  breakwater  about  1,000  feet  east  of  the  steamboat 
docks. 

There  were  1,250  linear  feet  of  breakwater  constructed  between  the 
years  1836  and  1875. 

The  modification  of  1870  provided  for  an  extension  of  the  former 
structure  southeastward,  the  dredging  of  some  shoal  areas  within  the 
breakwater,  and  the  protection  of  a  portion  of  the  adjacent  beach  by  a 
revetment. 

Operations  were  confined  to  necessary  repairs  and  the  dredging  of 
limited  areas  near  the  steamboat  docks  after  the  completion  of  the 
project  of  1870  until  the  act  of  September  19, 1890,  made  provision  for 
a  northward  extension  to  the  breakwater  300  feet,  and  for  replacing  by 
a  stone  parapet  the  crib  superstructure  of  the  older  part. 

Under  the  appropriation  of  $32,500  in  the  act  of  1890  this  final  proj- 
ect was  completed,  operations  having  been  closed,  as  stated  in  the  last 
Annual  Report,  on  January  17, 1893: 


APPROPRIATIONS. 


Act  of— 

July  4, 1836 

March  3, 1837 

July  7, 1838 

March  3, 1843 

June  11,  1844..... 

May  19, 1864  (allotment). 

March  2,  1867 

July  11, 1870 

March  3, 1871 

June  10,  1872...., 


$10,000.00 
10,000.00 
27,500.00 

2,680.01 
10,000.00 

2,000.00 
26,000.00 
10,000.00 
15,000.00 
10,000.00 


Act  of— 

March  3, 1873 $10,000.00 

June  23,  1874 5,000.00 

March  3, 1879 2,000.00 

June  14,1880 1,000.00 

August5,  1886 5,000.00 

August  11,  1888 7,000.00 

September  19, 1890 32, 500. 00 

Total 185,680.01 
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Money  statement 

July  1,  1894,  balance  unexpended $267.97 

June  30,  1895,  amount  expended  during  fiscal  year 28.72 

July  1, 1895,  balance  unexpended 239.25 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Plattsburg,  N.  Y. ;  collection  district,  Champlain;  nearest  light- 
house, Cumberland  Head ;  two  beacon  lights  on  the  Plattsburg  breakwater. 


Arrivals  and  departures  o 

/  vessels, 

1894. 

Character  of  craft. 

Arrival*. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

624 

54 
57 

541,005 

4,487 
4,836 

024 
54 

57 

641,006 

4.487 

Canal  boats. .--,  ---  -- - 

4,836 

Total ..... 

1,035 

500.328 

1,035 

-550,328 

Value  of  goods  shipped $264,315 

7alue  of  goods  arrived „ 106,432 


Number  4>f  ions  arrived  and  shipped,  Plattsburg  Harbor,  New  York,  1894. 

I                                                        Articles. 

Shipped. 

Arrived. 

Tons. 
2,275 
3,414 

Tons. 

Potatoes ."..- 

Coal 

18,836 

6,887 
1,450 
6,500 

5,427 

8,355 

5,342 

Total 

20,026 

37,060 

Number  . 


Vessels  enrolled  at  Plattsburg  Harbor,  New  York,  December  SI,  1894. 


344 


Grose  tonnage 84,843.80 

Net  tonnage 82,640.37 


PP6. 

IMPROVEMENT  OF  BURLINGTON  HARBOR,  VERMONT. 

The  first  project  for  the  improvement  of  this  harbor  was  probably 
adopted  in  1836.  Modifications  of  the  original  project  have  been  made 
from  time  to  time  so  as  to  afford  adequate  protection  to  the  increasing 
commercial  and  shipping  interests  of  the  harbor. 

In  1874  an  extension  of  2,000  linear  feet  northward  was  proposed  and 
carried  out;  in  1884  the  officer  then  in  charge  proposed  an  extension  to 
the  southward;  and  again,  in  1886,  a  plan  for  further  extension  at  both 
ends  of  the  breakwater  was  considered  by  the  Board  of  Engineers  and 


Digitized  by  VjOOQlC 


APPENDIX   P  P — REPORT   OF  CAPTAIN  LEACH. 


3237: 


received  its  authoritative  sanction  in  regard  to  distance  from  shore. 
A  200-foot  opening  recommended  at  the  north  end  of  the  existing 
structure  in  prolonging  the  breakwater  in  that  direction  also  received 
approval* 

It  is  now  proposed  to  gradually  withdraw  the  ends  of  the  breakwater, 
in  prolonging  it,  from  water  36  and  39  feet  into  water  about  30  feet  deep, 
and  then  to  keep  at  a  distance  of  about  1,000  feet  from  the  docks  in 
constructing  new  work,  so  as  to  reduce  the  cost. 

The  construction  of  360  feet  northward  extension  of  the  breakwater, 
with  stone  superstructure,  fully  described  in  the  Annual  Report  for  1892 
for  this  district,  was  the  last  new  work  at  this  harbor. 

The  older  parts  of  the  timber  superstructure  are  now  much  decayed, 
and  in  view  of  the  success  which  has  attended  the  application  of  stone 
parapets  on  subaqueous  cribs  it  does  not  seem  profitable  to  attempt 
any  repairs  except  by  replacement  of  the  timber  by  stone.  The  sys- 
tematic renewal  of  the  superstructure  on  this  plan  has  begun  under 
the  appropriation  of  $10,000  in  act  of  August  17, 1894,  which,  together 
with  the  balance  of  over  $15,000  remaining  on  hand,  has  been  pledged 
under  a  contract  made  with  Luther  Whitney,  Keeseville,  N.  Y.,  the 
lowest  bidder,  for  the  renewal  of  about  990  feet  of  the  oldest  and  worst 
decayed  parapet.  This  contract  extends  to  June  30, 1896,  and  work  on 
it  baa  already  begun. 

Subsequent  appropriations  will  be  applied  in  continuation  of  this 
work  of  removal,  until  an  indestructible  structure  is  secured. 

▲PPBOPRIATIONS. 


Act  of— 

July  4,  1836 $10,000.00 

March  3, 1837 10,000.00 

Jnly7, 1838 50,000.00 

Junell,  1844 10,000.00 

August  30, 1852 ....  10.000.00 

May  19, 1864 308.00 

June  23,  1866 27,672.20 

March  2,  1867  .! 80,000.00 

July  11,  1870 25,000.00 

March  3, 1871 30,000.00 

Jnnc  10,  1872 30,000.00 

March  3, 1873 25,000.00 

June23,1874 25,000.00 


Act  of— 

March3,1875 $25,000.00 

August  14, 1876 20,000.00 

June  18,  1878 20,000.00 

March  3, 1879 15,000.00 

Juno  14,  1880 10,000.00 

March  3, 1881 10,000.00 

August  2, 1882 12,000.00 

July5,1884 50,000.00 

August  5, 1886 18,750.00 

August  11,1888 35,000.00 

September  19,  1890 20, 000. 00 

August  17, 1894 10,000.00 

Total 578,780.20 

Money  statement. 

July  1, 1894,  balance  unexpended $15,565.65 

Amount  appropriated  by  act  of  August  17, 1894 10,000.00 


Jane  30,  1895,  amount  expended  during  fiscal  year. 


25,565.65 
452.99 


July  1,  1896,  balance  unexpended 25,112.66 

July.  1,  1895,  amount  covered  by  uncompleted  contracts 25, 1 12. 66 


{Amount  (estimated)  required  for  completion  of  existing  project 119, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1896. 
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Abstract  of  proposals  received  in  response  to  advertisement  dated  September  5, 1894,  and 
opened  October  5, 1894,  by  Capt.  Smith  S.  Leach,  Corps  of  Engineers,  for  repairs  to 
Burlington  Breakwater,  Vermont. 


No. 

Name  and  address  of  bidder. 

Facing 

and  apron  stone 

(8,010  tons  of 

2,000  pounds). 

Drift  and  ring 

bolts 
(3,300  pounds). 

Removing  tim- 
ber and  renand- 
ling  rubble  of 
old  work  (000 
running  feet). 

TotaL 

Per 

ton. 

Amount. 

$18, 078. 30 
26. 730. 00 

24,057.00 

Per 
pound. 

$0.06 
{ 1.10 
I  J- 06 

.10 

Amount.  *fo£ 

Amount. 

1 
2 
3 

Luther  Whitney,  Keeseville,  N.  Y .  $2. 13 

Willard  Johnson,  Fulton,  N.  Y  . . .    3. 00 

Flenry  St  Goodsell,  Isle  La  Motte,  i 
Vt 2.70 

• 

$198.00 
185.00? 
115.50$ 

330.00 

$2.80 
4.50 

4.50 

$2, 772. 00 
4, 455. 00 

4,455.00 

'$21,048.30 
31, 465. 50 

28,842.00 

*  Lowest  bid ;  accepted  and  contract  entered  into.  t  Ring  bolts.  \  Driftbolts. 

Amount  available  for  payment  of  contractor's  estimates,  $22,000, 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Burlington,  Vt. ;  nearest  light-house,  Juniper  Island;  colleotiod 
district,  Vermont;  two  beacon  lights  on  the  Burlington  Breakwater. 

Arrivals  and  departures  of  vessels,  1894. 


Arrivals. 

Departure*. 

Number. 

Tons. 

Number.       Tons. 

From  and  to  lake  ports 

1,780 
110 

560,680 
18,771 

1,786  !         569,756 

Prom  and  to  Canadian  ports 

102  1           13,025 

Total 

1,800  '       &83.4S0 

1,888  j         562,781 

'      ' 

Merchandise  received  and  shipped,  1894. 


Articles. 


RECEIVED. 

Lumber feet. 

Pickets pieces . 

Match  blocks cords. 

Shingles pieces 

Railroad  ties 

Iron  pipe tons. 

Stone do . . . 

Gravel do... 

Hay do... 

Sand do... 

Limestone do. . . 

Cedar  posts pieces. 

Brick  and  tile do. . . 

Beans bushels. 

Oats do... 

Apples barrels. 

Firewood cords. 

Timber  (hard  pine). feet. 


Quantity. 

Value. 

18,408,531 

$180. 844. 00 

723, 162 

5,948.00 

170 

850.00 

1.360,000 

1.735.00 

4,000 

1.200.00 

1.250 

29, 375. 00 

10, 172 

9,000.00 

660 

342.00 

700 

8, 400. 00 

878 

250.00 

570 

2,500.00 

1.900 

228.00 

100,500 

603. 00 

000 

1,800.00 

2.000 

700.00 

1,000 

2.500.00 

275 

825.00 

110,000 

2, 750. 00 

Articles. 

Quantity. 

Value. 

received— continued. 

Coal tons.. 

General     merchandise, 
tons 

43,017 
22,050 

$103,576.50 
1,110,000.00 

Total   (estimated 
quantity,    01,094 
tons) 

! 

ll. 553, 426. 50 

SHIPPED. 

Lumber tons.  - 

Coal do 

Gravel do 

General     merchandise, 
tons 

Total tons.. 


The  above  commercial  statistics  were  supplied  by  the  collector  of  customs  in 
response  to  the  usual  request  for  them. 
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PP7. 

IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

The  object  of  this  improvement  is  to  afford  a  channel  of  navigable 
width  and  a  depth  of  8  feet  at  low  water  from  the  town  of  Veigennes, 
Vt.,  to  Lake  Champlam.  The  original  project  was  adopted  in  1872,  and 
was  estimated  to  cost  $58,146.  In  1882  surveys  developed  the  fact  that 
rock  in  situ  would  be  encountered  within  the  proposed  limits  of  width 
and  depth  and  the  estimate  was  increased  to  $73,748.40..  In  1884  a 
relocation  of  the  channel  at  Bull  Brook  Bend  avoided  part  of  the  rock 
excavation,  reducing  the  cost  by  about  $500,  and  the  lower  prices  which 
have  prevailed  in  recent  years  have  insured  the  completion  of  the  project 
for  less  than  the  revised  estimate  of  1882. 

Occasional  expenditures  for  maintenance  will  doubtless  be  required. 
It  has  been  found  necessary  to  rei>eat  operations  at  Bull  Brook  Bend, 
and  it  is  quite  probable  that  accretions  will  again  occur  on  the  shoals 
there  and  elsewhere  during  the  season  of  freshets.  Such  cost  of  main- 
tenance will  not,  it  is  believed,  be  excessive  in  relation  to  the  first  cost 
of  the  improvement,  and  they  will  be  very  small  as  compared  with  the 
traffic  benefited. 

The  last  work  on  this  stream  was  done  in  1893-94  and  resulted  in 
opening  the  projected  channel  to  the  public  landing  and  within  500  feet 
of  its  upper  terminus.  Above  this  point  the  channel  was  dredged  to 
rock  in  1891.  To  complete  the  project  this  length  must  be  excavated 
to  the  project  depth.  The  volume  to  be  taken  out  is  3,700  cubic  yards, 
and  a  bowlder  at  Bull  Brook  Bend  should  be  removed  and  a  cut  made 
at  the  mouth  of  the  creek  to  ease  an  abrupt  turn. 

The  appropriation  of  $5,000  in  act  of  August  17, 1894,  together  with 
the  balance  of  $1,551.37  remaining  on  hand,  has  been  pledged  under 
contract  with  Lynch  &  Hannan,  of  Ogdensburg,  K.  Y.,  the  lowest  bid- 
ders, for  the  removal  of  1,160  cubic  yards  of  rock  at  $5  per  yard.  The 
contract  expires  September  1,  1895.  Its  execution  will  extend  the 
channel  about  250  feet  upstream. 

APPROPRIATIONS. 


Act  Of— 

June  10, 1872 $10,000 

March  3, 1875 5,000 

June  18,  1878 8,000 

March  3,1879 5,000 

June  14,  1880 2,000 

March  3, 1881 2,000 

Augu«t2,1882 2,000 


Act  of— 

August  11, 1888 $2,500 

September  19, 1890 5, 000 

July  13, 1892 10,000 

August  17,  1894 5,000 

Total 56,500 


Money  statement. 

July  1,  1894,  balance  unexpended $1,551.37 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

November  14,  1894,  overpayment  refunded 43.40 

6,594.77 

June  30, 1895,  amount  expended  during  fiscal  year 235. 65 

July  1,  1895, balance  unexpended 6,359.12 

July  1, 1895,  amount  covered  by  uncompleted  contracts 6, 359. 12 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1897  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Abstract  of  proposal*  for  rock  excavation  in  Otter  Creek,  Vermont,  received  in  response  to 
advertisement  dated  September  5,  1894,  and  opened  October  5,  1894,  by  Capt.  Smith  8. 
Leach,  Corps  of  Engineers. 

[Approximate  quantity  of  material  to  be  excavated,  1.190  cubic  yards.] 


No. 


Name  and  address  of  bidder. 


Lather  Whitnev.  KeesevlUe.  N.  7 

Townsend  6c  Jonnston,  Somen  Point,  N.  J  . 

Rogers  &  FUzpatrick,  Plattsburg.  N.  Y 

John  M.Seward,  Albany. N.Y 

William  J  sines  Daly,  Ogdenaburg,  N.  Y . . . . 

Wiilard  Johnson,  Fulton,  N.  Y 

Lynch  &  Hannan,  Ogdensburg,  H.  Y 


Price  bid 
per  yard 
measured 
in  place- 


Ill  76 
8.66 
8.11 
a  00 
6.00 
9.00 
5.00 


Amount. 


$14,790.00 
10,034.00 
9, 407. 60 
9,280.00 
6, 960. 00 
10,440.00 
•5,800.00 


*  Lowest  bid.    Accepted  and  contract  entered  into. 
Amount  available  for  payment  of  contractor^  estimates  for  above  work,  $5,800. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Otter  Creek,  Vermont ;  nearest  light-house,  Split  Rook ;  collection 
district,  Vermont. 

Arrivals  and  departures  of  vessels,  1894, 


Character  of  craft. 


Unrigged.... 

Sail 

Steam  tugs  . . 
Steam  vessels 


Total  tons  of  merchandise  arrived  and  shipped,  1894 

Articles. 

Shipped. 



Tons. 

Arrived, 

Coal 

Tons. 
5,100 



600 

1,500 

4,065 

Nails 

i,250 
900 
200 

Kaolin 

400 

PP8. 
IMPROVEMENT  OF  TICONDEROGA  RIVER,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1891,  its  object  being 
the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of  8  feet 
at  low  water  between  the  falls  of  Ticonderoga  aud  Lake  Champlain,  a 
distance  of  about  2  miles.  (See  Report  of  Chief  of  Engineers,  1891, 
page  726.) 

The  improvement  was  estimated  to  cost  $42,516,  of  which  amount 
$16,500  has  been  appropriated  and  $26,016  is  still  due  the  improve- 
ment. The  appropriation  of  September  19, 1890,  was  expended  under 
contract  dated  January  12, 1891,  with  Wiilard  Johnson,  of  Pulton,  N.  Y., 
in  dredging  8,132  cubic  yards  from  shoal  places  near  the  mouth  of  the 
river.  Operations  commenced  May  7  and  were  completed  May  21, 1892. 
In  order  to  carry  out  the  scheme  of  improvement  the  existing  channel 
will  require  very  general  widening  aud  deepening. 
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APPROPRIATIONS. 

Act  of— 

March  3, 1881 $5,000 

August  2,1882 5,000 

August  5,  1886 2,000 

August  11,  1888 2,500 

September  19, 1890 2,000 

Total 16,500 

Money  statement. 

{Amount  (estimated )  required  for  completion  of  existing  project $26, 016. 00 
Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    26, 016. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


PPg. 

IMPROVEMENT  OF  NARROWS  OF  LAKE  CHAMPLAIN,  NEW  YORK  AND 

VERMONT. 

The  original  project  for  this  work  was  adopted  in  1885,  and  had  for 
its  object  the  removal  of  such  obstructions  in  the  channel  between 
Whitehall,  N.  Y.,  and  a  point  a  mile  below,  known  as  the  Elbow,  as 
would  afford  a  least  depth  of  12  feet  with  a  least  width  of  150  feet,  and 
the  dredging  of  the  channel  along  Cedar  Mountain  and  across  Kenyon 
Bay  so  as  to  afford  a  least  depth,  of  12  feet  and  a  width  of  200  feet. 
The  estimated  cost  was  $80,000. 

In  1886  and  1888  appropriations  aggregating  $45,000  were  made, 
with  which  sum,  owing  to  very  low  prices,  the  project  was  completed, 
leaving  a  balance  in  hand  of  over  $2,500. 

In  the  winter  of  1889-90  a  survey  was  made  from  Whitehall  to  Ben- 
son Landing,  on  whieh  was  based  a  supplementary  project  involving 
92,000  cubic  yards  of  dredging  at  an  estimated  cost  of  $21,000,  dis- 
tributed among  three  points,  known  as  South  Bay,  Beacon  No.  3,  and 
Chiltons  Bends.  In  the  act  of  July  13, 1892,  the  sum  of  $18,500  was 
appropriated,  making,  with  the  balance  in  hand,  substantially  the 
amount  estimated  for  the  execution  of  this  project.  Bids  for  the  work 
were  opened  September  8, 1892,  and  the  award  made  to  Lynch  &  Han- 
nan,  of  Ogdensburg,  N.  Y.,  the  lowest  responsible  bidders,  at  the  rate 
of  15  cents  per  cubic  yard.  Operations  commenced  in  July  and  were 
completed  in  October,  1893.  The  total  amount  of  material  removed 
was  89,818  yards. 

No  complaints  pf  obstruction  to  navigation  have  been  made,  but 
inquiries  develop  a  strong  probability  that  there  are  points  where  part, 
and  perhaps  all,  of  the  balance  on  hand  can  be  applied  with  distinct 
advantage.  When  such  points  have  been  determined,  a  supplementary 
project  will  be  submitted. 

APPROPRIATIONS. 
Act  Of- 

August5, 1886 $30,000 

Angust  11,  1888 15,000 

July  13,  1882 18,500 

Total 63,500 

Money  statement 

Jnly  1, 1894,  balance  unexpended $5,588.81 

July  1,  1895,  balance  unexpended 5, 598. 81 
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COMMERCIAL  STATISTICS. 

Number  of  boats,  tows,  and  tonnage  that  passed  into  and  out  of  Whitehall  Harbor,  Xew 

York,  during  the  year  1894. 

Whole  number  of  tows " 170 

Average  number  of  boats  in  a  tow 18 

Total  boats  towed 3, 115 

Number  of  tons  to  a  boat 160 

Total  tons  carried 489, 600 

Value  of  cargoes : 

Arrived $3,613,475 

Departed 367,546 


P  P  10. 

PRELIMINARY  EXAMINATION  OF  WADDINGTON  HARBOR,  NEW  YORK. 
[Printed  in  House  Ex.  Doo.  No.  18,  Fifty-third  Congrew,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C\,  December  1, 1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  October  27, 1894,  of  Capt.  S.  S.  Leach,  Corps  of  Engineers,  giving 
results  of  preliminary  examination  of  harbor  of  Waddington,  N.  Y., 
required  by  river  and  harbor  act  of  August  17, 1894. 

In  view  of  the  facts  as  stated  it  is  the  opinion  of  Captain  Leach,  con- 
curred in  by  the  division  engineer,  Col.  Henry  L.  Abbot,  Corps  of 
Engineers,  and  by  this  office,  that  the  harbor  of  Waddington  is  not 
worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  s.  s.  leach,  corps  of  engineers. 

United  States  Engineer  Office, 

Burlington,  Vt.,  October  27, 1894. 

General:  Pursuant  to  instructions  contained  in  Department  letter 
of  August  20, 1894, 1  have  the  honor  to  submit  the  following  report  of 
a  preliminary  examination  of  the  "harbor  of  Waddington,  N.  Y." 

Waddington  is  a  village  of  less  than  1,000  inhabitants,  situated  on 
the  St.  Lawrence  Eiver  18  miles  below  Ogdensburg.  Full  informa- 
tion as  to  the  natural  conditions  of  the  harbor  and  the  work  heretofore 
done  there  may  be  found  in  a  report  of  Assistant  Engineer  John  C. 
Churchill,  jr.,  printed  on  pages  2415  and  2416  of  the  Report  of  the  Chief 
of  Engineers  for  1887,  and  to  which  I  refer. 

The  dam  across  a  branch  of  the  St.  Lawrence  at  Waddington  affords 
an  excellent  water  power.  The  dam  was  boilt  early  in  the  century,  and 
twenty  to  thirty  years  ago  was  covered  with  mills  from  end  to  end. 
Manufacturing  interests  have  constantly  declined,  however,  owing  to 
the  lack  of  rail  transportation,  the  nearest  station  being  10  miles  dis- 
tant. At  the  present  time  but  two  small  plants  are  running,  a  local 
grist  mill  at  one  end  of  the  dam  and  a  creamery  at  the  other.  The 
total  freight  movement  of  the  port  does  not  exceed  3,000  tons  per 
annum.    Nearly  the  whole  of  this  is  carried  by  a  small  boat  plying 
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daily  between  Waddington  and  Ogdensburg.  It  uses  the  upper  harbor, 
entering  at  the  head  of  Ogdens  Island.  The  upper  harbor  was  dredged 
to  12  feet  in  1875,  and  in  1886  Mr.  Churchill  found  that  depth  unim- 
paired. It  is  probable  that  it  still  exists,  and  it  is  certain  that  there  is 
ample  depth  for  any  vessel  entering  or  likely  to  enter  the  harbor. 

In  view  of  these  facts,  1  am  of  the  opinion  that  the  harbor  of  Wad- 
dington  is  not  worthy  of  improvement  by  the  General  Government. 

Waddington  is  a  port  of  entry  in  the  collection  district  of  Oswe- 
gatchie.  The  nearest  United  States  light  house  is  at  Ogdensburg  and 
the  nearest  defensive  work  at  Rouse  Point,  N.  Y. 

Very  respectfully,  your  obedient  servant, 
i  Smith  S.  Leach, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers ,  U.  S.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

(.First  indorsement] 

Northeast  Division  Engineer  Office, 

New  York,  October  29, 1894. 
1    "Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 

For  the  reasons  stated  I  concur  with  Captain  Lfeach  in  regarding  the 
barbor  of  Waddington,  N.  Y.,  as  unworthy  of  improvement  by  the  Gen- 
eral Government. 

Henry  L.  Abbot. 
Colonel  of  Engineers,  Bvt.  Brig.  Oen.,  U.  a.  A., 

Division  Engineer. 


PP  ii. 


PRELIMINARY  EXAMINATION  OF   MI8SISQUOI   RIVER,    VERMONT,   PAR- 
TICULARLY BETWEEN  THE  VILLAGE  OF  SW ANTON  AND  THE  LAKE. 

[Printed  in  House  Ex.  Doc.  No.  19,  Fifty -third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1, 1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
•dated  October  27, 1894,  by  Capt.  Smith  S.  Leach,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Missisquoi  Eiver,  Ver- 
mont, "particularly  between  the  village  of  Swan  ton  and  the  lake,"  as 
directed  by  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Leach  that  this  locality  is  worthy  of 
improvement;  the  division  engineer,  Col.  Henry  L.  Abbot,  Corps  of 
Engineers,  reports  that  he  thinks  the  facts  stated  in  the  accompany- 
ing report  "warrant  a  survey  and  project  from  which  to  determine 
whether  the  cost  will  be  sufficiently  small  to  make  the  river  worthy  of 
improvement  by  the  General  Government."  I  concur  in  the  opinion  of 
the  "division  engineer. 

It  is  estimated  that  the  necessary  survey  may  be  made  for  $500. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.f  Chief  of  Engineers. 
\    Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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report  of  oapt.  s.  s.  leach,  corps  of  engineers. 

United  States  Engineer  Office, 

Burlington,  VL,  October  27, 1894. 

General  :  Pursuant  to  instructions  contained  in  Department  letter 
of  August  20, 1894, 1  have  the  honor  to  submit  the  following  report  of 
a  preliminary  examination  of  "Missisquoi  River,  particularly  betw.een 
the  village  of  Swanton  and  the  lake." 

The  Missisquoi  River  rises  in  the  northernmost  spurs  of  the  Green 
Mountains,  near  the  Canada  line,  and  after  flowing  in  a  westerly  direc- 
tion to  near  the  village  of  Swanton  turns  and  flows  a  little  west  of  north 
emptying  into  Missisquoi  Bay  by  three  branches.  Missisquoi  Bay  is  the 
northernmost  part  of  Lake  Ohamplain,  and  extends  some  distance  into 
Canadian  territory.  It*  is  not  on  the  route  of  through  navigation  in  the 
lake,  being  separated  from  the  Riehelieu  River  by  a  peninsula  called 
the  il  Alburg  Tongue."  Missisquoi  Bay  has  a  good  navigable  connection 
with  the  lake,  however,  which  now  enables  any  vessel  navigating  Lake 
Champlain  to  reach  the  bar  at  the  mouth  of  Missisquoi  River  at  any 
stage  of  water. 

At  Swanton,  6  miles  from  the  mouth,  the  Missisquoi  flows  over  a 
ledge  of  rock  on  which  a  water-power  dam  is  built,  making  a  complete 
interruption  of  navigation  at  that  point.  For  this  reason  no  attention 
was  given  to  the  portion  of  the  river  above  Swanton.  Below  Swanton 
the  Missisquoi  is  a  fair-sized  stream,  flowing  between  low  but  well- 
defined  and  permanent  banks,  with  a  prevailing  channel  depth  of  4  to 
6  feet  at  extreme  low  water.  The  discharge,  though  considerable  in  the 
driest  seasons,  is  not  a  factor  in  the  maintenance  of  navigable  depth, 
since  the  fall  is  very  slight  and  backwater  from  the  lake  would  fill  the 
channel  if  the  discharge  of  the  river  were  cut  off  entirely.  In  fact, 
all  stages  of  this  part  of  the  river  depend  more  on  the  lake  level  than 
upon  discharge. 

The  prevailing  depths  of  4  to  6  feet  at  low  water  are  interrupted  at 
several  localities  by  shoals  on  which  the  depth  at  lowest  stages  is  but 
a  few  inches,  making  all  commercial  boating  impossible.  These  shoals 
are  not  numerous,  are  not  long,  and,  so  far  as  could  be  ascertained,  offer 
no  material  difficult  to  excavate.  To  cut  through  them,  without  any 
general  deepening  at  all,  would  give  a  depth  of  4  feet  at  extreme  low 
water.    This  in  itself  would  be  a  very  great  improvement. 

The  commerce  of  the  Missisquoi  River,  present  and  prospective,  is 
that  of  Swanton,  a  prosperous  village  of  3,500  inhabitants.  Swanton 
is  situated  at  the  head  of  the  portion  of  the  river  under  consideration 
at  the  junction  of  the  Vermont  Central  and  Boston  and  Maine  rail- 
roads. The  water  power  before  mentioned  has  developed  a  considerable 
manufacturing  interest,  which  has  not  reached  its  limit,  as  there  is 
unemployed  power  estimated  at  1,500  horsepower  under  a  minimum 
flow.  The  establishments  now  running  include  a  marble  mill,  grain 
elevator,  grist,  saw,  and  planing  mills,  machine  shop,  and  some  minor 
plants. 

The  volume  of  commerce  for  the  past  year,  as  reported  by  Mr.  T.  M. 
Tobin,  secretary  of  the  Swanton  Board  of  Trade,  was  3,900  carloads 
shipped  and  605  carloads  received,  a  total  of  4,505  cars,  or  approxi- 
mately 70,000  tons.  Much  of  this  freight  is  heavy  and  bulk  goods, 
especially  adapted  to  water  transportation,  and  being  afloat  in  lake 
bottoms  could  be  discharged  at  the  village  if  the  depth  of  water  suf- 
ficed. Much  is  so  discharged  when  the  stage  of  water  serves,  but  as 
navigation  is  closed  by  ice  five  months  in  the  year  and  by  low  water 
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for  three  months  more,  the  river  is  of  hat  little  service  now.  There  is 
an  occasional  year  when  there  is  no  navigation  and  an  occasional  year 
in  which  there  is  no  interruption,  but  these  can  not  be  foreseen,  and 
hence  in  arranging  for  materials  the  year's  supply  must  be  boated  in  in 
four  months  or  else  brought  in  by  rail. 

As  a  r6sum6  of  this  report  it  may  be  stated  that  a  substantia]  improve- 
ment of  the  Missisquoi  River  between  Swanton  and  the  lake  can  prob- 
ably be  effected  at  relatively  small  cost,  and  that  a  very  respectable 
volume  of  commerce  will  be  directly  benefited  by  such  improvement. 
I  therefore  state  that  in  my  opinion  the  locality  is  worthy  of  improve- 
ment by  the  General  Government,  and  I  submit  an  estimate  of  $500  as 
the  amount  which  will  enable  me  to  make  a  survey  and  report,  includ- 
ing a  project,  with  estimate  of  the  cost  of  the  improvement  proposed. 

Swanton  is  in  the  collection  district  of  Burlington.    The  nearest 
light- house  is  at  the  foot  (north  end)  of  Isle  La  Motte,  and  the  nearest 
defensive  work  is  at  Rouse  Point,  New  York. 
Very  respectfully,  your*  obedient  servant, 

Smith  S.  Leach, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[Firbt  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  October  29, 1894. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States  Army. 
I  think  that  the  facts  herein  stated  warrant  a  survey  and  project  from 
which  to  determine  whether  the  cost  will  be  sufficiently* small  to  make 
the  river  worthy  of  improvement  by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Qen.,  U.  8.  A., 

Division  Engineer. 


Digitized  by  VjOOQlC 


Digitized  by  VjOOQlC 


APPENDIX  Q  Q. 


IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 


REPORT  OF  COL.  G.  JET.  MENDELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1896,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENT. 

1.  Oakland  Harbor,  California. 

EXAMINATIONS. 

2.  Sunken  rooks   off    Fort  Point,   San  j    7.  Two  Mission  Rocks,  San  Francisco 
Francisco  Harbor,  California.  |  Harbor,  California. 


3.  Mile  Rocks,  San    Francisco  Harbor, 

California. 

4.  Arch  Rock,  San    Francisco    Harbor, 

California. 

5.  Noonday  Rocks,  San  Francisco  Har- 

bor, California. 

6.  Blossom  Rock,  San  Francisco  Harbor, 

California. 


.8.  Shag  Rock,  San  Francisco  Harbor, 
California. 

9.  Anita  Rock,  San  Francisco  Harbor, 
California. 

10.  Invincible  Rock,  Whiting  Rock,  and 
Fifteen-P'oot  Rock,  known  as  The 
Brothers,  near  Point  San  Pablo, 
San  Francisco  Bay,  California. 


United  States  Engineer  Office, 

San  Francisco,  Cal.,  July  3y  1895. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
upon  work  of  improving  harbor  at  Oakland,  Cal.,  for  the  year  ending 
June  30, 1895.    •    *    * 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel j  Corps  of  Engineers* 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 


QQi. 

IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 
OPERATIONS  OF  THE  YEAR. 

The  field  operations  were  under  the  immediate  charge  of  the  assistant 
engineer,  L.  J.  Le  Conte,  with  the  assistance  of  an  inspector  during 
part  of  the  year.  The  field  work  consisted  in  laying  out  and  supervis- 
ing the  operations  of  contractors,  in  monthly  surveys  and  estimates,  in 
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a  hydrographic  survey  at  the  close  of  the  year,  and  in  miscellaneous 
work. 

The  operations  were  conducted  under  contracts.  At  the  beginning 
of  the  year  a  contract  made  with  John  Hackett  October  8, 1892,  for  the 
channel  in  front  of  Oakland  was  not  half  fulfilled,  the  time  of  perform- 
ance having  been  extended  from  April  15  to  October  15,  1894.  The 
time  for  fulfillment  was  afterwards  extended  to  February  28,  1895,  at 
which  date  operations  were  terminated,  with  a  total  of  227,081  cubic 
yards,  of  which  117,316  cubic  yards  were  dredged  and  placed  ashore 
during  the  year. 

But  oue  contract  was  made  during  the  year,  and  that  was  with  the 
San  Francisco  Bridge  Company  to  include  two  separate  pieces  of  work, 
as  follows:  (1)  To  open  a  passage  100  feet  wide  and  8  feet  deep,  at  low 
water,  from  the  head  of  the  basin  into  the  canal,  the  excavated  material 
to  be  placed  ashore.  The  estimated  quantity  of  material  to  be  moved 
was  30,000  cubic  yards,  and  the  price  named  in  the  contract  was  37 
cents  per  cubic  yard.  (2)  The  second  item  of  the  contract  was  to  extend 
the  20-foot  channel,  having  a  width  of  300  feet,  to  the  westward  for  a 
distance  of  6,000  feet,  more  or  less,  the  material  dredged  to  be  safely 
impounded.  The  amount  of  dredging  involved  in  this  item  is  400,000 
cubic  yards,  more  or  less,  and  the  price  named  in  the  contract  is  19.9 
cents  per  cubic  yard. 

The  date  of  the  contract  is  December  10, 1894. 

The  work  of  dredging  the  passage  into  the  canal  was  began  on 
December  18, 1894,  aud  finished  on  January  20,  1895,  work  being  con- 
ducted day  and  night. 

The  amount  dredged  was  29,208  cubic  yards. 

The  second  work  provided  in  the  contract,  namely,  the  extension  of 
the  20  foot  channel,  was  begun  on  January  28,  and  was  prosecuted  with 
some  intermissions  to  the  close  of  the  year,  with  the  accomplishment 
of  203,493  cubic  yards,  which  amount  is  considerably  in  advance  of  the 
contract  requirements.  The  date  set  in  the  contract  for  fulfillment  is 
August  1, 1896.  It  is  probable  that  this  date  will  be  anticipated  by  a 
number  of  months. 

The  place  of  deposit  is  in  the  angle  of-junction  of  the  south  jetty  with 
the  shore,  the  spoil  being  retained  by  the  jetty  on  the  north,  and  oii 
the  weather  side  by  a  substantial  timber  bulkhead,  supported  by  a 
heavy  line  of  riprap  stone.  The  conveyance  is  by  water  pumped  through 
pipes,  and  the  mean  distance  has  so  far  been  1,230  feet.  The  material 
in  its  upper  layers  is  to  a  great  extent  sand,  with  some  mud;  the  lower 
layers  consist  of  blue  clay,  with  some  hardpan,  and  in  places  of  mud. 

This  kind  of  dredging  by  hydraulic  machines  and  appliances  is  prac- 
tically the  same  as  that  first  applied  on  this  work  to  river  and  harbor 
improvements  many  years  ago,  often  described  in  annual  reports. 

The  following  generalization  of  fuel  expenditure  in  digging  and  trans- 
porting hard  and  soft  material,  transported  1,000  to  1,200  feet,  in  16- 
inch  pipes  to  a  mean  height  above  water  level  of  9  feet,  may  be  of  interest. 
Amount  of  anthracite  coal  per  cubic  yard  dug  and  transported  is,  for 
soft  material,  5£  pounds,  and  for  hard  material  12£  pounds,  material 
being  measured  in  place.  The  variation  in  fuel  is,  of  course,  mainly 
due  to  resistance  in  cutting,  the  transportation  fraction  not  varying  to 
nearly  the  same  extent. 

PRESENT  CONDITION  OF  WORKS. 

A  hydrographic  survey  made  at  the  close  of  the  year  of  the  channel 
from  Brooklyn,  near  the  head  of  the  basin,  to  a  point  of  24  feet  depth 
in  San  Francisco  Bay  reveals  this  condition  of  affairs:  The  channel  in 
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and  about  Brooklyn  has  lessened  in  depth  from  1  to  1 J  feet,  leaving  a 
present  depth  of  6  to  7  feet.  For  the  remainder  of  the  length, of  channel 
the  dredged  and  natural  depths  have  been  well  preserved,  with  unim- 
portant exceptions.  Beginning  at  Oakland,  there  is  for  2,200  feet  a  low- 
water  depth  of  20  feet,  and  for  the  next  1,800  feet,  a  depth  of  18  to  19 
feet.  At  this  point  the  present  contract  work  begins,  and  includes 
3,300  in  length  of  channel  20  feet  deep.  It  is  expected  to  continue  this 
depth  for  about  3,000  feet  under  the  existing  contract  with  the  San 
Francisco  Bridge  Company.  There  will  remain  after  the  execution  of 
this  contract  a  length  of  8,500  feet  to  be  deepened  by  an  average  of  6 
feet  in  order  to  extend  the  full  depth  to  San  Francisco  Bay  and  also 
the  cleaning  up  of  about  1,800  feet  already  mentioned,  by  taking  up  1 
to  2  feet  of  material.  When  this  work  shall  have  been  done,  a  channel 
300  feet  wide,  with  about  24  feet  depth  at  ordinary  high  water,  will  con- 
nect Oakland  with  San  Francisco  Bay  and  the  ocean.  This  work  could 
be  finished  in  eighteen  months. 

The  bridge  spanning  the  canal  at  Park  street,  Alameda,  is  provided 
with  a  draw,  which,  however,  is  not  used,  there  being  no  navigation  as 
yet.  The  bridge  needs  to  be  painted,  and  also  needs  some  repair  to  the 
machinery  which  controls  the  draw  opening. 

No  work  was  done  on  either  jetty  during  the  year.  The  deposit  of 
spoil  in  the  angle  of  the  south  jetty  with  the  shore,  already  mentioned, 
stands  several  feet  above  the  high-tide  level,  and  serves  a  good  pur- 
pose in  arresting  the  littoral  movement  of  sand,  which  has  of  late  years 
overtopped  the  jetty  and  deposited  within  the  lines. 

The  jetties  have  not  undergone  any  change  during  the  year. 

The  general  condition  of  the  improvement  may  be  expressed  in  the 
statement  that  vessels  drawing  18  or  19  feet  of  water  can  reach  the 
front  of  Oakland,  there  having,  however,  been  no  particular  change  in 
this  respect  during  the  year. 

A  diminution  of  the  yearly  freight,  and  a  very  considerable  increase 
in  the  passenger  travel  between  the  jetties  will  be  noticed  in  the  table 
of  statistics.  The  first-named  circumstance  is  due  in  part  to  a  general 
depression,  and  again  to  the  withdrawal  of  several  large  manufacturing 
enterprises. 

The  increased  travel  is  due  to  a  considerable  reduction  in  amount  of 
lares  per  journey. 

FUTURE  OPERATIONS. 

There  remain  unexecuted  the  following-described  pieces  of  work 
necessary  to  finish  the  approved  project  for  this  harbor,  one  or  more  of 
which  can  be  undertaken  in  the  coming  year  provided  sufficient  funds 
shall  be  appropriated,  namely: 

Completion  of  20-foot  channel  to  San  Francisco  Bay. 

Extension  of  the  south  jetty  550  feet. 

Excavation  of  the  canal,  with  bridges  and  dam  in  San  Leandro 
estuary. 

Extension  of  deep  water  to  San  Francisco  Bay,  and  finishing  of  the 
south  jetty  are  regarded  as,  at  the  present,  of  greater  relative  impor- 
tance. 

Appropriations  for  improving  harbor  at  Oakland,  Cat, 


June  23,1874 $100,000 

March  3, 1875 100,000 

August  4,1876 75,000 

June  18, 1878 80,000 

March  3,1879 60,000 

Jnne  14, 1880 60,000 

March  3, 1881 60,000 

August  2, 1882 200,000 

BNG  95 204 


July  5, 1884 $139,600 

August  5,1885 60,000 

August  11,1888 350,000 

September  19, 1890 250,000 

July  13, 1892 150,000 

August  17,1894 100,000 

Total 1,784,600 
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Money  statement. 

July  1,  1894,  balance  unexpended $64,995.65 

Amount  appropriated  by  act  of  August  17,  1894 100,000.00 

164,995.65 
June  30,  1895,  amount  expended  during  fiscal  year 102, 836. 27 

July  1,  1895,  balance  unexpended 62,159.38 

July  1,  1895,  outstanding  liabilities $9, 515. 45 

July  1, 1895,  amount  covered  by  uncompleted  contracts 39, 104. 89 

48,620.34 

July  1,  1895,  balance  available 13,539.04 

{Amount  (estimated)  required  for  completion  of  existing  project 741, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  bids  for  dredging  channel  and  opening  west  end  of  tidal  canal,  Oakland 
Harbor,  California,  opened  at  11  a.  m.  November  8, 1894,  in  accordance  with  advertisement 
dated  October  8,  1894. 


Name  and  address  of  bidder. 


Channel. 


Price  per 
cubic 
yard. 


Number  of 
cubic  yards 
that  can  be 

dredged 
with  money 

available. 


Amount 


Tidal  canal. 


Price  per 
cubic 
yard. 


Number  of 
cubic  yards 
that can  be 
dredged 
with  money 
available 


Amount. 


San  Francisco  Bridge  Co.,  San  Fran- 
cisco, Cal 

Will  S.  Bliss,  San  Francisco,  Cal. . . . 

Pacific  Coast  Dredging  and  Recla- 
mation Co.,  San  Francisco,  Cal. . . 

Bowers  Pacific  Dredging  Co.,  San 
Francisco,  Cal 


*>.19A 
.33J 

.41 

.40 


427,000 
255,000 

207,000 

212,500 


$84,973 
85,000 

84,870 

85,000 


$0.37 
.33* 

.49 

1.50 


30,000 
33,300 


7,400 


$11, 100 
11,100 


11,074 
11,100 


Bid  of  San  Francisco  Bridge  Company  accepted. 


COMMERCIAL  STATISTICS. 

The  following  is  a  tabulated  statement  showing  increase  in  traffic  by  vessels  and 
steamers  through  the  channel  way  between  the  jetties  during  different  calendar 
years. 

The  classified  freight,  embracing  staple  articles,  carried  by  sail,  during  1894, 
amounts  309,350  tons,  composed  as  follows : 

Tons. 

Coal 143,000 

Grain  and  flour 7,600 

Lumber 86,400 

Building  materials 60, 580 

Sundries 21, 770 

Total 309,350 

The  gross  amount  is  a  trifle  more  than  last  year's  total.  The  increase  in  passenger 
traffic  at  the  Broadway  Ferry  is  some  50,000  passengers  over  and  above  last  year's 
report,  and  comprises  554,932  passengers. 
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Traffic  by  steam  ferries. 

Traffic  by  vesj 

sels. 
Freight 

Year. 

Num- 
ber. 

1 
3 
3 
3 

5 

4 

Trips. 

600 
8,600 
8.600 
8.600 
10.521 
9,561 

Passen- 
gers. 

Freight. 

Number. 

Register. 

104 

None. 
100,000 
100.000 

96.000 
506,125 
554,932 

Tons. 
60,000 
1,925,957 
2.259,080 
2.202,170 
2,142.460 
2,119,267 

1.415 
2,153 
2,310 
2,277 

Tons. 

70,750 
213,971 
232,706 
223.148 

Ton*. 
94,300 

int 

393,478 
437,923 

1891 

1892 

443.  Oil 

1893 

1  686       11S0M 

306,865 

1894 

1,741 

175. 750 

300,350 

The  following  comparative  grand  totals  of  traffic  through  the  jetty  channel  show 
the  growth  of  water  transportation  in  the  past  twenty  years : 


General  traffic* 

1874:  Before  im-    |      1894:  After  im- 
provement,               provement. 

Passen- 
gers. 

Freight. 

Passen- 
gers. 

Freight. 

By  ferries 

None. 
None. 

Tons. 

60,000 

94,000 

554,932 

Tons. 
2, 119, 267 

By  Teasels,     ...» 

309,350 

Total 

154,300       554.932 

2,428,617 

Q  Q  2. 

PRELIMINARY    EXAMINATION  OP    SUNKEN    ROCKS  OFF    FORT    POINT, 
IN  SAN  FRANCISCO  HARBOR,  CALIFORNIA. 

[Printed  in  House  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1,  1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  25, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  sunken  rocks  off  Fort  Point, 
in  San  Francisco  Harbor,  California,  provided  for  by  the  river  and  har- 
bor act  of  August  17, 1894. 

Colonel  Mendell  states  that  there  is  no  good  reason  to  incur  the 
expense  of  the  removal  of  these  rocks,  and  I  am  of  the  opinion  that  the 
improvement  is  not  worthy  of  being  undertaken  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  6en.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal.y  September  25, 1894. 
General:  The  following  is  a  report  of  a  preliminary  examination 
required  by  section  10  of  the  act  of  August  17, 1894,  so  far  as  relates  to 
the  sunken  rocks  off  Fort  Point,  San  Francisco  Harbor: 

These  rocks  are  situated  on  or  close  to  a  circumference  of  400  feet 
radius,  described  from  the  extremity  of  Fort  Point  as  a  center.    The 
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principal  rock  has  11  feet  of  water  over  it  at  low  tide.  It  lies  just 
inside  of  the  3-fathom  curve,  and  has  no  water  deeper  than  3  fathoms 
inside  of  it,  with  14  feet  close  by.  The  rock  is,  by  the  best  information, 
200  feet  in  width.  It  lies  outside  of  the  channel  and  in  such  shallow 
water  that  no  course  of  a  vessel  would  ever  be  knowingly  laid  near  it 
There  are  two  other  rocks  to  the  westward,  in  shoal  water,  having  7 
to  9  feet  depth  over  them.  No  one  of  these  rocks  is  considered  to  be 
dangerous,  and  if  they  were  all  removed  the  adjacent  bottom  would  be 
little  less  dangerous  than  the  rocks  themselves.  For  these  reasons  it 
is  considered  that  there  is  no  good  reason  to  incur  the  considerable 
expense  required  to  remove  them.  A  special  survey  of  them  is  not 
recommended. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


QQ3- 

PRELIMINARY  EXAMINATION  OF  MILE  ROCKS,  SAN  FRANCISCO  HARBOR, 

CALIFORNIA. 

[Printed  in  Honse  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.] 

office  of  the  chief  of  engineers, 

United  States  Army, 
Washington,  D.  C,  December  1, 1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  11, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  the  Mile  Rocks,  San  Fran- 
cisco Harbor,  California,  provided  for  by  the  river  and  harbor  act  of 
August  17, 1894. 

It  is  the  opinion  of  Colonel  Mendell  that,  under  existing  circumstances, 
the  removal  of  these  rocks  is  not  a  worthy  improvement,  and  in  this 
opinion  I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  Cal.,  October  11, 1894. 
General:   I  have  the  honor  to  make  report  of  the  preliminary 
examination  required  by  section  10  of  the  act  of  August  17, 1894,  in 
reference  to  the  Mile  Rocks,  situated  near  the  southern  shore  of  the 
entrance  to  this  harbor,  and  just  within  the  line  of  the  heads. 

The  Mile  Rocks  lie  three-eighths  of  a  mile  north  of  the  main  south 
shore,  which  is  high  and  bold.  There  is  12  fathoms  of  water  north  of 
them,  close  in,  and  between  them  and  the  shore  there  is  a  passage  of 
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deep  water  that  is  now  not  used  by  deep-draft  vessels,  it  being  known 
to  be  hazardous  by  reason  of  the  existence  of  known  rocks,  and  general 
want  of  knowledge  as  to  others  said  to  be  present. 

It  appears  that  this  channel  has  not  been  carefully  surveyed. 

If  the  two  rocks  known  as  the  Mile  Rocks  were  removed  there  would 
remain  the  following  known  dangers,  namely:  A  sunken  rock  with  6 
feet  of  water  upon  it,  about  130  yards  easterly  of  the  outer  mile  rock,  and 
about  75  yards  from  the  inner  rock.  In  the  same  neighborhood,  only  a 
few  yards  distant,  is  another  rock  with  14  feet  of  water.  Other  rocks 
are  known  to  exist  within  200  to  300  yards  of  the  shore,  and  in  the 
channel  between  these  rocks  and  the  Mile  Rocks  there  is  said  to  be  a 
reef  of  18  feet  of  water. 

The  Mile  Rocks  are  within  100  feet  of  each  other.  They  stand  about 
20  feet  above  the  water.  They  are  quite  conspicuous,  and  may  be  looked 
upon  as  beacons  which  warn  the  sailor  against  the  hidden  dangers 
already  mentioned.  Indeed,  it  may  be  held  with  some  propriety  that 
their  removal  alone  would  make  the  case  worse  for  ships  than  it  now  is. 

These  rocks  are  not  in  the  main  channel,  which  is  about  If  miles 
wide  between  them  and  Point  Bonita. 

Under  existing  circumstances  the  removal  of  the  Mile  Rocks  is  not 
considered  to  be  a  worthy  improvement.  When  the  vicinity  shall  come 
to  be  thoroughly  explored  and  all  dangers  shall  be  made  manifest  the 
question  of  removal  can  be  well  considered. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


Q  Q  * 


PRELIMINARY  EXAMINATION  OF  ARCH  ROCK,  SAN  FRANCISCO  HARBOR, 

CALIFORNIA. 

[Printed  in  Honae  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1, 1894. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  11, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Arch  Eock,  in  San  Fran- 
cisco Harbor,  California,  provided  for  by  the  river  and  harbor  act  of 
August  17, 1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
if  the  rock  is  found  upon  survey  to  be  removable  at  moderate  cost  it 
is  a  worthy  improvement,  but  its  conspicuousness  places  it  out  of  the 
class  of  most  dangerous  obstructions. 
The  necessary  survey  is  estimated  to  cost  $500. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
.    Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  CaL,  October  11, 1894. 
General:  I  have  the  honor  to  make  report  of  the  preliminary  exam- 
ination required  by  section  10  of  the  act  of  August  17, 1894,  of  Arch 
Kock,  situated  in  San  Francisco  Harbor  two-thirds  of  a  mile  west  of 
the  northern  end  of  Alcatraz  Island.  It  lies  one-half  mile  north  of  the 
course  laid  on  the  Coast  Survey  charts  to  be  followed  by  a  vessel  enter- 
ing the  harbor. 

The  rock  stands  full  30  feet  above  the  water.  The  visible  portion  of 
it  is  about  50  feet  long  and  from  10  to  20  feet  in  width.  It  is  a  con- 
spicuous object,  both  from  its  size  and  whiteness.  It  is  in  no  sense  a 
hidden  danger.  Northwesterly  from  the  rock,  100  yards  distant,  there 
are  3  fathoms  of  water.  On  the  southerly  side,  at  a  distance  of  100 
yards,  there  is  a  rocky  bottom  with  22  feet  of  water. 

These  indications  suggest  that  the  area  of  rock  may  be  very  large 
which,  if  so,  necessitates  a  great  outlay  for  its  removal. 

The  flood  tide  makes  toward  the  rock,  and  vessels  entering  in  fog,  or 
if  sail  vessels,  with  light  wind,  may  drift  upon  it.  A  number  of  vessels 
have  been  either  wrecked  or  injured  by  getting  on  the  rock. 

If  the  rock  is  tound  upon  survey  to  be  removable  at  moderate  cost 
it  is  regarded  as  a  worthy  improvement,  but  its  conspicuousness  places 
it  out  of  the  class  of  most  dangerous  obstructions. 

The  survey  needs  to  embrace  the  surrounding  bottom  to  the  depth 
of  5  fathoms.    Such  a  survey  is  estimated  to  cost  $500. 
Very  respectfully,  your  obedient  servant, 

G.  JEL  Mendell, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


Q  Q5- 


PRELIMINARY    EXAMINATION    OF    NOONDAY    ROCKS,   SAN    FRANCISCO 

HARBOR,  CALIFORNIA. 

[Printed  in  House  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  21,  1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Noonday  Rocks,  San  Fran- 
cisco Harbor,  California,  provided  for  by  the  river  and  harbor  act  of 
August  17,  1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  $3,000 
will  be  required  for  a  survey  necessary  for  the  preparation  of  plan  and 
estimate  for  the  removal  of  these  rocks. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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report  of  col.  g.  h.  mendell,  corps  of  engineers, 

United  States  Engineer  Office, 
San  Frandscoj  Cal,  September  21,  1894. 

General  :  The  following  is  a  report  of  a  preliminary  examination  of 
Noonday  Rocks,  required  by  section  10  of  the  act  of  Congress  August 
17, 1894,  made  from  a  study  of  available  data: 

These  rocks  lie  near  together  about  20  miles  off  the  coast  in  the  open 
sea.  But  one  rock  is  definitely  known  and  located;  it  lies  3  miles 
nearly  west  of  the  northwesterly  islet  of  the  Farallones  grou]p. 

The  first  and  for  a  time  the  only  known  Noonday  Rock  was  removed 
in  1875  to  a  depth  of  8  fathoms.  It  is  probably  no  longer  a  danger. 
At  the  time  of  this  removal  two  other  rocks  were  found  near  by,  one 
of  which  was  large,  in  2£  fathoms  of  water.  In  1886  the  Coast  Survey 
made  an  examination  of  the  vicinity,  which  resulted  in  finding  but  one 
rock  in  the  position  above  described  with  a  minimum  depth  of  4  fathoms 
upon  it  It  is  described  in  the  Coast  Pilot  as  a  reef  about  60  yards 
long  east  and  west  within  the  4£-fathom  lines.  It  is  marked  by  a  large 
booy. 

The  large  rock  noted  by  Lieutenant  Weeden,  in  1875,  was  estimated 
by  him  to  be  70  by  30  feet  at  the  4-fathom  line. 

The  difficulty  of  finding  in  several  fathoms  of  water  small  submerged 
rocks,  too  small  or  sharp  to  have  their  positions  indicated  by  breakers, 
is  well  known.  A  careful  sounding  repeated  more  than  once  may  fail 
in  discovering  them.  The  fact  of  nondiscovery  in  one  trial  by  sound- 
ings, however  carefully  made,  can  not  be  taken  as  proof  of  nonexist- 
ence of  such  a  rock.  If  the  whole  area  be  dragged  or  swept  by  a  bar 
held  horizontally  without  finding  rocks  the  evidence  is  good  for  the 
stated  depth. 

The  exposure  of  this  locality  is  considerable.  It  is  swept  most  of 
the  time  by  long  swells,  which  make  tor  the  time  a  descent  by  diver 
impracticable.  For  several  months  in  the  year  surveys  are  impracti- 
cable by  reason  of  fogs. 

It  certainly  is  desirable  that  these  rocks,  one  or  several  as  may  be 
proved,  lying  as  they  do  in  the  approach  to  the  harbor  entrance,  should 
be  removed  to  a  safe  depth,  which  to  be  safe  under  the  sea  exposure 
ought  to  be  8  or  10  fathoms. 

The  commerce  of  San  Francisco,  by  its  magnitude  and  importance, 
deserves  to  have  these  dangers  explored,  located,  and  surveyed  in  detail 
so  that  the  cost  of  removal  may  be  estimated. 

The  harbor  of  San  Francisco  is  worthy  of  this  improvement. 

The  cost  of  such  a  survey  is  difficult  to  estimate,  mostly  by  reason  of 
the  uncertainty  of  sea  and  weather.  At  some  seasons  a  survey  is 
plainly  impracticable.  Probably  the  best  chance  of  success  may  be 
found  in  October. 

The  survey  must  explore  the  ground  with  such  closeness  as  to  make 
it  certain  that  all  the  rocks  shall  be  discovered.  The  rocks  must  then 
be  surveyed  in  detail. 

Three  thousand  dollars  is  suggested  as  a  reasonable  estimate  of  cost 
of  survey.    If  circumstances  prove  favorable  the  cost  may  be  less. 

Reference  may  be  made  to  volume  2,  Report  of  Chief  of  Engineers, 
1875,  page  715  et  seq.     . 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casby, 

Chief  of  Engineers,  U.  S.  A. 
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Q  Q6. 

PRELIMINARY   EXAMINATION    OF   BLOSSOM  ROCK,  SAN  FRANCISCO 
HARBOR,  CALIFORNIA. 

[Printed  in  Honse  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1, 1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  21, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Blossom  Bock,  San  Fran- 
cisco Harbor,  California,  provided  for  by  the  river  and  harbor  act  of 
August  17, 1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  $250 
will  be  necessary  for  the  survey  required  for  the  preparation  of  plan 
and  estimate  of  cost  of  the  improvement. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal.,  September  21, 1894. 

General:  The  preliminary  examination  of  Blossom  Bock,  San 
Francisco,  required  in  section  10  of  the  act  of  Congress  of  August  17, 
1894,  has  been  made  by  chart  of  the  most  recent  survey.  This  chart 
shows  a  minimum  depth  of  something  less  than  23  feet  at  mean  low 
stage  of  tide.  The  original  depth  over  the  rock  was  about  6  feet. 
About  twenty  years  ago  it  was  excavated,  as  appears  by  official 
reports,  to  a  depth  of  24  feet.  Since  that  date  one  or  more  vessels 
have  touched  upon  it.  It  is  now  marked  by  a  buoy.  It  is  situated 
near  the  path  of  wheat  vessels  coming  from  Port  Costa.  The  minimum 
depth  over  the  rock  at  low  water  of  spring  tides  does  not  exceed  21 
feet. 

The  survey  required  to  determine  cost  of  removal  will  need  to  dis- 
cover the  portion  which  is  rock  in  place  and  the  portion  which  is 
broken  rock,  due  to  the  great  explosion  of  powder  which  broke  it  up. 
If  the  work  of  further  removal  shall  be  undertaken,  it  should  be  carried 
to  the  depth  of  30  feet  at  mean  low-water  mark,  which  corresponds  to 
about  28  feet  at  low  water  of  spring  tides. 

This  harbor  is  considered,  by  virtue  of  its  large  seagoing  commerce, 
to  be  worthy  of  improvement  by  the  further  removal  of  Blossom  Bock, 
always  provided  that  the  cost  shall  not  prove  to  be  excessive. 

It  is  estimated  that  the  sum  of  $250  will  be  needed  for  a  thorough 
examination  and  survey,  made  for  the  purpose  of  estimating  the  cost  of 
the  improvement. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
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PRELIMINARY  EXAMINATION  OF  TWO  MISSION  ROCKS,  SAN  FRANCISCO 

HARBOR,  CALIFORNIA. 

[Printed  in  Hooae  Ex.  Doc.  No.  51,  Fifty  third  Congress  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  December  1,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  26, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Two  Mission  Rocks,  San 
Francisco  Harbor,  California,  provided  for  by  the  river  and  harbor  act 
of  August  17, 1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  a  sur- 
vey necessary  to  the  preparation  of  plan  and  estimate  of  improvement 
will  cost  $200. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 


Brig.  Gen.,  Chief  of  Engineers. 


Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal.,  September  26^  1894. 
General:  The  following  is  a  report  of  the  preliminary  examination 
required  in  section  10,  act  of  August  17, 1894,  so  far  as  relates  toTwo 
Mission  Bocks,  situated  in  San  Francisco  Harbor. 

They  are  here  known  as  Mission  Bay  Bock  and  as  Sonoma  Bock. 
They  have  about  13  feet  of  water  over  them  at  low  tide. 

They  are  situated  near  the  city  water  front,  in  a  thoroughfare  for  ves- 
sels, and  therefore  constitute  notable  dangers.  One  or  more  vessels 
have  touched  them.    They  are  now  marked  by  buoys. 

These  facts  seem  to  demonstrate  the  propriety  and  desirableness  of 
their  removal. 

This  harbor  is,  on  account  of  its  large  commerce,  deemed  worthy  of 
this  improvement. 

.   It  is  estimated  that  a  suitable  survey  of  these  rocks  can  be  made  for 
$200. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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QQ8. 

PRELIMINARY  EXAMINATION  OF  SHAG  ROCK,  SAN  FRANCISCO  HARBOR, 

CALIFORNIA. 

[Printed  in  House  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1, 1894. 
Sir:  I  have  tbe  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  21, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Shag  Bock,  San  Francisco 
Harbor,  California,  provided  for  by  the  river  and  harbor  act  of  August 
17, 1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  $50 
will  be  sufficient  to  obtain  the  further  information  necessary  to  the 
preparation  of  plan  and  estimate  of  cost  of  the  removal  of  this  rock. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey", 


Brig.  Gen.,  Chief  of  Engineers. 


Hon.  D.  S.  Lamont, 

Secretary  of  War. 


United  States  Engineer  Office, 
San  Francisco,  CaL,  September  21, 1894. 
General  :  The  preliminary  examination  of  Shag  Bock,  San  Fran- 
cisco Harbor,  required  by  section  10  of  the  act  of  Congress  of  August 
17,  1894,  has  been  made  by  study  of  a  chart  in  detail,  made  by  the 
Engineer  Department  some  years  ago. 

This  rock  stands  about  4  feet  above  high-water  mark.  Its  upper  sur- 
face has  an  area  of  about  25  square  feet.  Its  area  at  30  feet  depth  is 
not  far  from  6,000  square  feet.  It  lies  in  the  path  of  the  ferryboats 
connecting  this  city  and  Sausalito,  with  deep  water  on  all  sides.  In 
foggy  weather  and  at  night  it  is  a  danger.  If  removed  there  ought 
to  be  30  feet  of  water  over  it  at  mean  low  water. 

The  chart  made  by  the  Engineer  Department  needs  to  be  supple- 
mented by  additional  soundings.  It  is  estimated  that  $50  will  be  suffi- 
cient to  obtain  further  information  required  for  an  estimate  of  cost  of 
removal. 

By  reason  of  the  danger  to  lives,  vessels,  and  cargoes  due  to  the 
existence  of  this  rock,  the  opinion  is  expressed  that  San  Francisco 
Harbor  is  worthy  of  improvement  by  removal  of  this  rock. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
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PRELIMINARY  EXAMINATION  OF  ANITA  ROCK,  SAN  FRANCISCO  HARBOR. 

CALIFORNIA. 

[Printed  in  House  Ex.  Doc.  No.  51,  Fifty  third  Congress,  third  fleas  ion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  December  17 1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  21, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Anita  Eock,  San  Francisco 
Harbor,  California,  provided  for  by  the  river  and  harbor  act  of  August 
17, 1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  a  sur- 
vey necessary  for  the  preparation  of  plan  and  estimate  for  the  removal 
of  this  rock  can  be  made  for  $100. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  CaL,  September  21, 1894. 
General  :  The  following  is  a  report  of  a  preliminary  examination  of 
Anita  Rock,  in  San  Francisco  Harbor,  required  by  section  10  of  the  act 
of  Congress  of  August  17, 1894,  and  made  from  a  study  of  official  charts 
and  other  available  data. 

This  rock  does  not  lie  in  the  main  thoroughfare  of  vessels.  It  is 
situated  in  a  bight  of  the  Presidio  shore  line,  within  300  yards  of  the 
shore,  and  about  a  mile  east  of  Fort  Point.  It  shows  at  some  low 
tides.  It  is  marked  by  an  iron  spindle  set  in  the  rock  and  standing  24 
feet  above  high  water.  The  spindle  carries  an  iron  cage  5  feet  in 
diameter,  painted  in  stripes;  above  the  cage  is  a  glass  globe. 

There  is  deep  water  on  both  sides.  The  rock  is  in  a  certain  degree 
a  danger.  It  is  not,  in  comparison  with  some  other  rocks,  a  danger  of 
great  magnitude,  yet  the  harbor  will  be  better  for  its  removal. 

The  cost  of  a  survey  sufficient  for  estimate  for  removal  can  be  made 
for  $100. 

The  harbor  of  San  Francisco  is,  by  reason  of  its  great  commerce, 
considered  to  be  worthy  of  this  improvement. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers j  U.  S.  A. 
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Q  Q  IO. 

PRELIMINARY  EXAMINATION  OF  INVINCIBLE  ROCK,  WHITING  ROCK, 
AND  FIFTEEN-FOOT  ROCK.  KNOWN  AS  THE  BROTHERS,  NEAR  POINT 
SAN  PABLO,  SAN  FRANCISCO  BAY,  CALIFORNIA. 

[Printed  in  House  Ex.  Boo.  No.  51,  Fifty  third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers,    • 
United  States  Army, 
Washington,  D.  ft,  December  1, 1894. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  11, 1894,  by  Col.  G.  H.  Mendel],  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Invincible  Rock,  Whiting 
Rock,  and  Fifteen-Foot  Rock,  known  collectively  as  The  Brothers,  near 
Point  San  Pablo,  San  Francisco  Bay,  California,  provided  for  by  the 
river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that, 
on  account  of  the  magnitude  of  the  commerce  concerned,  San  Francisco 
Harbor  is  worthy  of  the  improvement  due  to  the  removal  of  these  rocks, 
provided  that  a  survey  shall  demonstrate  this  to  be  a  reasonable 
proposition. 

Colonel  Mendell  estimates  that  $300  will  be  required  for  survey  and 
estimate  of  cost  of  this  improvement. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  ool.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  Col.,  October  11, 1894. 
General:  I  have  the  honor  to  make  report  of  a  preliminary  exami- 
nation required  in  section  10  of  the  act  of  August  17, 1894,  of  the  group 
of  rocks  lying  off  the  islets,  known  as  The  Brothers,  near  Point  San 
Pablo,  San  Francisco  Bay. 

There  are  three  rocks  in  this  group,  named  u  Invincible,"  "Whiting," 
and  "Fifteen-Foot  Rock."  They  lie  in  a  line  nearly  north  and  south, 
a  half  mile  long. 

INVINCIBLE  ROOK. 

This  rock  lies  near  a  mile  from  the  shore,  and  a  half  mile  from  The 
Brothers  Light,  in  mid-channel,  with  11  to  15  fathoms  on  each  side  and 
6  to  7  fathoms  north  and  south  of  it.  The  Coast  Survey  chart  shows  a 
depth  of  8  feet  upon  it  at  low  water.    It  is  marked  by  a  danger  buoy. 

WHITING  ROCK. 

This  rock  lies  200  to  300  yards  north  of  Invincible  Bock,  and  is  about 
two-thirds  of  a  mile  from  shore.  It  has  12  feet  of  water  upon  it,  with 
8  to  10  fathoms  on  each  side  of  it.    It  is  marked  by  a  danger  buoy. 
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FIFTEEN-FOOT  ROOK. 

This  rock  lies  about  500  yards  north  from  Whiting  Bock  and  about 
400  yards  nearly  west  of  the  East  Brother  Light- House.  Its  name  indi- 
cates the  depth  of  water  over  it.  It,  like  the  two  rocks  previously 
mentioned,  lies  in  mid-channel,  with  deep  water  on  all  sides  of  it. 

All  of  these  rocks  are  in  a  channel  which  carries  nearly  all  the  foreign 
grain  commerce  of  this  port. 

They  are  all  dangers  to  navigation,  and  for  this  reason,  and  on 
account  of  the  magnitude  of  the  commerce  concerned,  San  Francisco 
Harbor  is  considered  worthy  of  the  improvement  due  to  their  removal, 
provided  that  a  survey  shall  demonstrate  this  to  be  a  reasonable 
proposition. 

It  is  estimated  that  the  sum  of  $300  will  be  required  for  survey  and 
estimate  of  cost  of  removal  of  the  three  rocks,  or  $150  for  a  proper 
survey  of  one  of  them. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  Thomas*  L.  Casey, 

Chief  of  Engineer*,  U.  8.  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  ARIZONA 
AND  IN  CALIFORNIA  SOUTH  OF  SAN  FRANCISCO. 


BEPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1895, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Napa  River,  California. 

2.  Redwood  Creek,  California. 

3.  San  Luis  Obispo  Harbor,  California. 

4.  Wilmington  Harbor,  California. 


5.  San  Diego  Harbor,  California. 

6.  Colorado  and  Gila  rivers,  at  Yuma, 

Ariz. 


EXAMINATIONS. 


7.  Harbor  of  El  Moro,  California. 

8.  San  Rafael  Creek,  California. 

9.  Saisun  Creek,  California. 


10.  Napa    River,    California,     between 
North  and  South  Vallejo. 


harb6r  lines. 
11.  Wilmington  Harbor,  California. 


United  States  Engineer  Office, 

San  Francisco,  CaL,  July  6, 1895. 
General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  of  river  and  harbor  improvements  under  my  charge  for  the  fiscal 
year  ending  June  30, 1895. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyatjrd, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Oraighlll, 

Chief  of  Engineers,  TJ.  8.  A. 


RR  i. 

IMPROVEMENT  OF  NAPA  RIVER,  CALIFORNIA. 

The  approved  project  for  the  improvement  of  this  river  contemplates 
the  removal  of  snags  and  leaning  trees  dangerous  to  navigation  and 
the  deepening  of  the  channel  over  the  bars  between  Vernon  Mill  and 
Carr  Bend,  in  the  immediate  vicinity  of  Napa  City. 

The  last  work  upon  the  river  was  done  in  1891,  when  the  river  was 
cleared  of  snags  and  a  good  channel  dredged  through  the  bars  along 
the  entire  length  of  the  city  front. 

3263 
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An  examination  made  this  spring  for  the  purpose  of  obtaining  data 
upon  which  to  base  specifications  for  additional  work  showed  that  the 
dredged  channel  had  refilled,  owing  to  the  winter  floods  in  the  river, 
and  that  the  stream  is  in  as  bad  a  condition  as  it  was  before  the 
improvement  was  commenced. 

No  permanent  improvement  of  the  river  can  be  effected,  as  a  channel 
dredged  one  year  is  liable  to  be  obliterated  by  the  floods  of  the  suc- 
ceeding winter. 

It  is  considered  that  to  keep  the  river  in  a  good  navigable  condition 
appropriations  should  be  made  so  as  to  permit  dredging  to  be  contin- 
ued from  year  to  year.  Ordinary  tides  rise  5  feet  and  spring  tides 
about  7,  so  that  with  a  comparatively  small  amount  of  work  it  is  pos- 
sible to  maintain  the  river  in  a  good  condition  for  the  class  of  vessels 
that  are  engaged  in  the  trade. 

For  continuing  the  dredging  with  the  appropriation  of  $4,000,  made 
by  the  river  and  harbor  act  of  August  17  last,  specifications  were 
issued  and  proposals  invited  by  circular  letter  sent  to  the  different 
firms  owning  dredging  plants  at  San  Francisco  and  vicinity.  This 
method  was  adopted  as  a  matter  of  economy,  as  the  appropriation 
being  small  it  was  considered  advisable  to  expend  as  much  of  it  as 
possible  upon  the  work  itself.  Evan  Williams  was  the  lowest  bidder, 
as  shown  by  the  abstract  herewith,  and  a  contract  was  entered  into 
with  him  June  17, 1895,  to  dredge  certain  bars  and  projecting  points 
at  a  price  of  29  cents  per  cubic  yard.  Work  will  commence  in  July 
and  will  be  completed  in  sixty  days. 

The  estimated  cost  of  the  improvement  made  in  1885  was  $27,500,  of 
which  $21,500  has  been  appropriated  as  follows: 

Act  of— 

August  11, 1888 : $7,500 

September  19,  1890 10,000 

August  17, 1894 4,000 

The  total  amount  expended  to  close  of  fiscal  year,  including  out- 
standing liabilities,  is  $17,491.33. 

Money  statement. 

July  1, 1894,  balance  unexpended $19. 35 

Amount  appropriated  by  act  of  August  17, 1894 4, 000. 00 

4,019.35 
June  30, 1895,  amount  expended  during  fiscal  year 10. 68 

July  1,1895,  balance  unexpended 4,006.67 

July  1^  1895,  amount  covered  by  uncompleted  contracts 3, 500. 00 

July  1, 1895,  balance  available 508.67 

(Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  bids  for  dredging  Napa  River,  California,  called  for  by  advertisement  of  May 
1, 1895,  and  opened  at  11  a.  m.  May  31,  1895,  by  Lieut.  Col.  W.  R.  H.  Benyaurd,  Corps 
of  Engineers. 


No. 

Name  of  bidder. 

Price 

peroubie 

yard. 

1 

John  Hackett 

Cmts. 
33 

? 

Evan  Williams 

39 
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COMMERCIAL  STATISTICS. 

[Famished  by  Capt.  N.  H.  Wulff,  Napa  City,  Cal.] 


Articles. 


1884. 


1894. 


Merchandise, general,  received  and  shipped tons. 

Coal,  received  and  shipped do.. 

Hay.  received  and  shipped do . . 

Uram.  received  and  snipped do.. 

Lumber,  received do.. 

Wine,  received  and  shipped do . . 

Miscellaneous freight, received  and  shipped do.. 


22,800 
5,000 
2,000 
3,000 

18, 333 
7,500 
5,936 


18,990 
10,000 
5,500 
9,800 
5.548 
13.420 
6,175 


Total. 


64,569 


69.433 


Tonnage 
Tripe  by 


steamers. 


2 
176 


2 

700 
Daily. 


No  ne*w  lines  of  transportation  were  established  during  the  year. 


R  R2. 

IMPROVEMENT  OF  REDWOOD  CREEK,  CALIFORNIA. 

There  are  no  funds  on  band  available  for  this  work,  and  it  is  not  con- 
templated to  continue  the  improvement.  Under  appropriations  made 
for  Redwood  Harbor  and  Eedwood  Creek  the  channel  was  dredged 
several  times,  but  it  refilled  owing  to  local  causes.  It  is  not  possible  to 
maintain  a  channel  except  by  constant  dredging. 

Should  the  commerce  of  Kedwood  City  justify  the  expenditure, 
appropriations  may  be  needed  in  the  future  to  continue  the  improve- 
ment. 

The  total  amount  appropriated  for  dredging  at  Redwood  was  $23,400, 
as  follows: 

Redwood  Harbor: 

Act  of  July  5, 1884 $3,000 

Act  of  August  5, 1886 5,000 

Act  of  August  11, 1888 7,400 

Redwood  Creek: 

Act  of  September  19, 1890 8,000 

The  total  amount  has  been  expended. 

This  work  is  in  the  coUeotion  district  of  San  Francisco. 

Money  statement 

Juljl,  1894,  balance  unexpended $13. 51 

July  30, 1895,  amount  expended  during  fiscal  year 13.51 


RR3- 
IMPROVEMENT  OF  SAN  LUIS  OBISPO  HARBOR,  CALIFORNIA. 

The  approved  project  is  to  construct  a  breakwater  on  Whaler  Reef 
extending  from  Point  San  Luis  to  Whaler  Island,  and  thence  to  a  point 
where  the  outer  reef  rises  above  high  water.  Its  total  length  when 
completed,  including  the  island,  will  be  about  2,300  feet.  The  break- 
water will  rise  to  a  height  of  6  feet  above  high  water  with  a  thickness 
ENG  95 205 
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on  top  of  20  feet  and  such  side  slopes  as  may  be  assumed  under  the 
action  of  the  sea. 

At  the  commencement  of  the  fiscal  year  operations  were  in  progress 
upon  the  construction  of  the  breakwater  under  contract  with  A.  A.  Pol- 
hamus.  The  previous  October  heavy  seas  breaking  over  the  structure 
wrecked  the  contractor's  plant,  and  an  extension  of  nine  months'  time 
was  granted  in  which  to  complete  the  contract.  At  that  time  the  wall 
had  been  extended  to  a  point  507  feet  beyond  the  island.  An  examina- 
tion made  previous  to  resumption  of  work  showed  that  the  winter 
storms  had  damaged  the  structure  more  or  less  from  a  point  350  feet 
from  the  island  out  to  the  end,  the  stones  being  washed  down  on  the 
inside  slope. 

The  contractor  resumed  work  in  June  and  completed  his  contract  in 
August.  The  amount  of  rock  placed  on  breakwater  in  this  interval 
was  3,875.90  tons.  With  this  amount  the  damaged  portion  of  the  break- 
water was  repaired  and  a  further  extension  was  made  to  a  point  510 
feet  beyond  the  island. 

Under  the  appropriation  of  $40,000  made  by  the  river  and  harbor  act 
of  August  17  last,  specifications  were  issued  calling  for  proposals  for 
continuing  operations,  and  a  contract  was  entered  into  January  19  last 
with  Patrick  O'Neil,  the  lowest  bidder,  for  rock  in  place,  at  $2.23  per 
long  ton. 

Operations  should  have  been  commenced  on  the  1st  day  of  May.  The 
contractor  was  without  any  suitable  outfit,  and  a  delay  was  caused  in 
his  operations.  Finally  he  got  started,  but  met  with  disaster  off  Point 
Sur,  whereby  his  barge,  with  derricks,  engines,  etc.,  was  lost  He 
finally  succeeded  in  getting  another  outfit  and  has  only  recently  com- 
menced work.  At  the  close  of  the  fiscal  year  an  insignificant  amount 
of  rock  had  been  delivered.  The  contractor  has  been  notified  of  the 
condition  of  his  plant,  and  steps  will  be  taken  to  cause  him  to  provide 
a  suitable  number  of  barges  with  necessary  engines,  in  order  that  there 
may  be  no  further  delay  in  the  work. 

The  storms  of  the  past  winter  knocked  over  a  number  of  stones  near 
the  end  of  the  work,  and  slightly  damaged  that  portiou  of  the  struc- 
ture between  Point  San  Luis  and  the  island.  Under  the  present  con- 
tract this  latter  work  will  be  built  up,  the  wall  just  beyond  the  island 
will  be  strengthened,  and  the  outer  end  will  be  built  up  and  extended. 
It  is  expected,  with  the  amount  of  rock  that  will  be  delivered  under 
the  present  contract,  that  the  breakwater  will  be  extended  to  a  point 
about  700  feet  beyond  the  island. 

The  breakwater  as  far  as  constructed  has  added  to  the  security  of 
vessels  lying  at  the  anchorage  and  at  the  wharf  at  Port  Hartord. 

In  the  interests  of  economical  prosecution  of  the  work,  the  recom- 
mendation made  in  the  last  annual  report  for  a  suitable  appropriation 
is  repeated  here. 

The  total  amount  appropriated  for  this  improvement  is  $135,000,  as 
follows: 

Act  of— 

August  11,  1888 $25,000 

September  19,  1890 40,000 

July  13,  1892 30,000 

August  17,1894 40,000 

The  total  amount  expended,  including  outstanding  liabilities,  is 
$96,550.22. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  is  $150,000. 

An  abstract  of  bids  received  is  appended. 
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Mcmey  statement. 

Myl,  1894,  balance  unexpended $11,176.39 

Amount  appropriated  by  act  of  August  17,  1894 40,000.00 

51,176  39 
June  30, 1895,  amount  expended  during  fiscal  year 12, 000. 23 

July  1,1895,  balance  unexpended 39,176.16 

July  1, 1895,  outstanding  liabilities $726.38 

July  1, 1895,  amount  covered  by  uncompleted  contracts 34, 747. 12 

35,473.50 

July  1, 1895,  balance  available 3,702.66 

I Amount  (estimated)  required  for  completion  of  existing  project 433, 660. 00 
Amount  that  can  be  pro ti  tabl  y  expended  in  fiscal  y  ear  end i ng  J  uue  30, 1897  150,  000. 00 
•Submitted  in  -compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Jhtract  of  bids  for  building  a  breakwater  at  San  Luis  Obispo  Harbor,  California,  called 
for  by  adrertisewenl  of  November  24,  1894,  and  opened  at  11  a.  m.  January  4, 1895,  by 
Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers. 


S& 


Name  of  bidder. 


JohnHackett 

J.M.Tavlor 

William  H.Healy 
Patrick  O'Neil... 
Jat.  J.  Searlea... 


Price 
per  ton. 


$2.37 
2.93 
2.74 
2.23 
2.42 


COMMERCIAL  STATISTICS.* 
[Statistic*  for  both  yearn  furnished  by  the  Pacific  Coast  Railway  Company.] 


Vfeiels: 
Staam.. 
Sailing. 

Total. 


Year  the  improvement 
I  began  (1888). 


.number.. 
do.... 


jtomage 

{wt.Sreateat feet.. 

Merchandise,  general tons . . 

*■! -- do... 

wmber feet.. 

Grain tons.. 

JJHqbudous  rock do... 

J*ttr  produce do.. 

«*e»iock .• do.. 

•wcallaneoua  freight ,4o... 

MpbaUum. do  . . 

Connneore do.. 


Incoming.     Outgoing. 


603 
34 


637 


452, 149. 34 

18 

8,802 

2,985 

8,884,400 


34 


637 


452,149.34 

5,'eao' 


23,305 
15,342 


Year  ending  December 


Incoming.     Outgoing. 


429 
12 


441 


14, 858. 9 

18 

6.006.6 

438.1 

3. 142, 350 

205.9 


3.5 

35.6 

1,884.5 


429 
12 


441 


18, 006. 2 
18 


7,299.4 
3,528.9 
1,284.2 
3,356.9 
1.021.5 
924.8 
590.5 


Tons. 


Iotalamountof  freight  entered  and  cleared  in  1888 68,425 

«<al  amount  of  freight  entered  and  cleared  in  1894 70,363.4 

Increase 1,938.4 

No  new  lines  of  transportation  have  been  established  during  the  year. 
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R  R  4. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  CALIFORNIA. 

The  present  project  contemplates  gaining  a  depth  of  16  feet  at  mean 
low  tide  at  the  entrance  and  in  the  inner  harbor.  For  this  purpose  jet- 
ties have  been  constructed  from  Rattlesnake  Island  and  from  Tiniins 
Point,  on  the  easterly  and  westerly  sides  of  the  harbor,  respectively,  and 
a  certain  amount  of  dredging  has  been  done  in  the  inner  basin. 

Previous  to  the  commencement  of  the  operations  in  1871  there  was  a 
depth  of  less  than  2  feet  at  the  entrance  at  mean  low  tide.  Surveys 
recently  made  show  that  there  is  now  at  that  locality  14.6  feet.  The 
changes  in  depth  take  place  very  slowly,  but  the  surveys  made  from 
time  to  time  since  the  cessation  of  operations  last  year  show  a  gradual 
increase  in  depth.  It  is  therefore  expected  that  the  ultitnate  depth  of 
16  feet  sought  for  will  ultimately  be  obtained. 

Errors  having  been  discovered  in  the  chart  and  description  of  the 
approved  harbor  lines,  a  new  chart  was  made,  which  was  submitted  to 
the  Department  with  description,  and  received  the  approval  of  the 
Secretary  of  War  May  7  last. 

The  stonework  of  the  jetties  is  in  good  condition,  but  the  timber  of 
the  double  work  of  the  east  jetty  is  badly  worm  eaten  and  should  be 
replaced  with  stone. 

No  operations  were  in  progress  during  the  year.  The  works  and 
property  were  left  in  charge  of  a  keeper. 

The  total  amount  appropriated  for  this  harbor  is  $955,000,  as  follows : 


March  3, 1871 $200,000 

June  10,1872 75,000 

March  3, 1873 150,000 

March  3, 1875 ...-      30,000 

Jim©  18,1878 20,000 


March3,1881 $33,000 

August  2,1882 100,000 

July  5, 1884 50,000 

August  5,1886 75,000 

August  11,1888 90,000 


March  3,1879 12,000  1  September  19, 1890 34,000 

Juue  14,1880 35,000  |  July  13, 1892 51,000 

The  total  amount  expended  to  close  of  fiscal  year,  including  out- 
standing liabilities,  is  $951,559.61. 

Money  statement. 

July  1, 1894,  balance  unexpended $4, 861. 32 

June  30, 1896,  amount  expended  during  fiscal  year 1, 380.  93 

July  1, 1895,  balance  unexpended 3, 480.  39 

July  1, 1895,  outstanding  liabilities 40.00 

July  1, 1895,  balance  available 3,440.39 


[Printed  in  Senate  Ex.  Doc.  No.  61,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  February  7,  1895. 
Sir:  1  have  the  honor  to  acknowledge  receipt  of  the  resolution  of 
February  6,  1895,  of  the  Senate  of  the  United  States  directing  the  Sec- 
retary of  War — 

To  transmit  to  the  Senate  any  report  or  information  which  he  may  have  receive*! 
daring  the  year  1894,  and  not  heretofore  made  public,  with  reference  to  the  improve- 
ment of  Wilmington  Harbor,  California. 
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In  response  to  the  reference  of  the  above-quoted  resolution  to  this 
office  there  is  submitted  herewith  a  copy  of  report  of  June  8, 1894,  by 
Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  in  which  he  sub- 
mits estimates  amounting  to  $392,725  for  further  improvement  of  the 
harbor  at  Wilmington. 

The  report  of  Lieutenant-Colonel  Benyaurd  is  accompanied  by  two 
tracings.* 
The  resolution  of  the  Senate  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  6en.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  w.  h.  h.  benvaurp,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  Cal.,  June  8,  1894. 

General:  The  appropriation  of  $51,000,  made  by  the  river  and 
harbor  act  of  July  13,  1892,  filled  out  the  amount  estimated  for  the 
improvement  of  Wilmington  Harbor,  California,  with  a  view  of  obtain- 
ing a  depth  of  16  feet  at  the  entrance  at  mean  low  tide.  With  the 
above  amount,  in  addition  to  a  small  balance  from  a  former  appropria- 
tion, work  was  in  progress  at  the  close  of  the  last  fiscal  year.  No 
additional  estimate  was  at  that  time  presented,  for  the  reason,  as  stated 
in  the  annual  report,  that  it  was  desirable  to  ascertain  what  effect  the 
completion  of  the  work  in  progress  would  have  upon  the  deepening  of 
the  channel,  and  if  the  depth  of  10  feet  was  not  realized,  surveys  to  be 
made  would  furnish  data  upon  which  to  base  an  estimate  for  continua- 
tion of  work.  At  the  same  time  I  had  also  in  view  the  enlargement  of 
the  interior  basin  and  the  dredging  of  the  inner  channel,  so  that  any 
vessels  entering  the  harbor  could  lie  at  the  wharves  at  the  lowest  stage 
of  the  tide.  A  survey  for  this  latter  object  was  in  progress  at  the  date 
of  the  last  annual  report,  and  is  referred  to  therein.  It  was  intended 
to  present  estimates  for  all  work  needed  in  the  inner  harbor  and  at  the 
entrance,  so  that  appropriations  made  in  the  future  could  be  applied  to 
either  locality  as  the  conditions  might  require. 

The  work  of  jetty  construction  in  progress  at  the  beginning  of  the 
fiscal  year  was  completed  in  November.  It  consisted  in  raising  the  east 
jetty  inside  Deadmans  Island  to  a  height  of  about  10  feet  above  mean 
low  tide;  in  extending  this  jetty  about  425  feet  beyond  the  island,  and 
in  raising  and  further  extending  the  west  jetty  about  200  feet;  this 
latter  stretch  was  brought  to  a  height  of  high  water  only.  Since  then 
a  survey  of  the  entrance  has  been  made,  supplemented  by  a  series  of 
borings  to  determine  the  character  of  the  underlying  strata  at  the  same 
locality.  Tracing  No.  1  herewith  shows  the  condition  of  the  harbor 
from  Deadmans  Island  to  the  upper  end  of  Smiths  Island,  a  distance 
of  10,000  feet;  No.  2  shows  the  depths  at  the  entrance. 

From  an  inspection  of  tracing  No.  1  it  will  be  seen  that  there  is  a 
channel  depth  of  not  less  than  16  feet  at  mean  low  tide  from  Deadmans 
Island  to  the  head  of  the  wharves,  with  lesser  depths  along  the  entire 
easterly  wharf  front  and  along  the  northerly  portion  of  the  westerly 

'Omitted.    Printed  in  Senate  Ex.  Doc.  No.  61,  Fifty-third  Congress,  third  session. 
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wharf  line.  At  the  entrance  a  depth  of  about  14  feet  at  mean  low  tide 
had  been  obtained  at  the  date  of  the  survey.  Advices  lately  received 
indicate  a  deepening  at  this  locality,  to  what  extent  can  not  be  definitely 
stated,  but  sufficient  to  warrant  the  belief  that  the  channel  is  under- 
going some  change  for  the  better.  On  May  15  tbe  ship  Forest  Queen, 
drawing  18.9  feet,  entered  the  harbor,  the  stage  of  the  tide  being  5.6 
feet.  Owing  to  shallow  water  she  was  unable  to  remain  at  the  wharves 
during  the  lower  stages  of  tide.  This  latter  circumstance  emphasizes 
the  necessity  of  measures  being  adopted  to  increase  the  depths  in  the 
inner  harbor  to  accommodate  the  class  of  vessels  capable  of  passing 
the  entrance. 

During  the  years  1890  a*)d  1891  the  inner  harbor  was  dredged  from 
the  southerly  end  of  the  westerly  wharf  to  the  upper  end  of  Deadmans 
Island  to  a  depth  of  16  feet  at  mean  low  tide  oyer  a  width  on  bottom 
of  300  feet.  In  former  operations  under  Colonel  Mendell  a  channel  had. 
been  cut  through  the  reef  opposite  Deadmans  Island  to  the  same  depth 
and  width.  The  recent  survey  shows  that  not  only  has  this  depth 
been  maintained,  but  that  it  has  in  some  instances  been  increased,  indi- 
cating that  no  deterioration  of  this  inner  channel  has  taken  place,  due 
to  the  movement  of  sand  in  and  out  of  the  harbor  during  the  tidal  flow. 
It  is  therefore  believed  that  equally  good  results  can  be  obtained  by 
further  dredging.  In  case,  however,  of  any  shoaling,  the  channel 
depths  can  be  maintained  at  moderate  expense,  for  which  work,  and  for 
general  service  at  the  harbor,  the  Government  should  have  its  own 
dredging  machine. 

For  continuing  the  improvement  it  appears  desirable  to  deepen  the 
channel  at  the  entrance;  to  dredge  the  inner  channel  between  harbor 
lines  as  far  as  the  head  of  the  wharves;  to  remove  and  replace  with 
stone  portions  of  the  timber  work  of  the  east  jetty;  and  ultimately  to 
enlarge  the  interior  basin  as  the  demands  of  commerce  will  warrant. 

From  an  original  depth  of  less  than  2  feet  at  mean  low  water  at  the 
entrance,  a  depth  of  about  14  feet  at  same  stage  has  been  obtained. 
The  changes  in  depth  due  to  the  works  projected  for  the  improvement 
have  been  found  to  take  place  very  slowly,  and  while  it  is  possible  that 
the  ultimate  depth  of  16  feet  originally  designed  may  be  obtained  with- 
out recourse  to  dredging  or  further  jetty  extension,  it  may  be  desirable 
to  resort  to  the  former  method  to  expedite  the  deepening.  A  compar- 
ison of  the  tracing  with  others  made  during  the  progress  of  last  sea- 
son's work  shows  a  recession  of  the  outer.l6-foot  curve  near  the  entrance, 
which  indicates  increased  depth  in  the  channel  on  the  line  of  the  east 
jetty.  The  entrance  of  the  ship  before  mentioned  appears  to  bear  out 
this  view  of  the  changes  now  in  progress.  The  approach  to  the  entrance 
is  from  the  southeast,  and  the  deeper  channel  is  around  the  end  of  the 
east  jetty.  All  the  study  charts  show  the  channel  in  this  position,  and 
from  observations  made  with  a  number  of  floats  I  am  of  the  opinion 
that  this  channel  is  due  to  the  flood  currents.  On  the  ebb  the  floats 
took  directions  straight  out  and  about  parallel  to  the  general  direction 
of  the  jetties  and  toward  Point  Fermin.  If  the  flood  tide  could  be 
made  to  follow  the  same  path  the  resultant  effort  would  undoubtedly 
lead  to  increased  depths.  This  might  be  accomplished  by  building  out 
groins  from  near  the  end  of  the  west  jetty  diagonally  toward  the 
entrance.  For  the  present,  and  until  we  ascertain  the  effects  of  other 
proposed  works,  I  would  not,  however,  recommend  that  these  works 
be  constructed. 

The  success  of  the  efforts  in  dredging  on  the  south  Atlantic  coast, 
where  the  movement  of  sand  is  far  more  extensive  than  obtains  at  San 
Pedro,  warrants  the  belief  that  the  entrance  could  be  deepened  and  main- 
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tained  at  moderate  expense  by  like  operations.  I  consider  that  dredg- 
ing would  be  the  most  economical  method  of  obtaining  the  increased 
depth.  With  a  sufficient  channel  cut  through  the  reef  at  Deadmans 
Island,  work  on  the  entrance  would  be  carried  on  as  required  in  connec- 
tion with  the  work  contemplated  for  the  iuner  harbor. 

The  character  of  the  underlying  material  beyond  Deadmans  Island 
limits  the  depth  that  I  consider  we  should  first  attempt  to  secure  at  the 
entrance.  A  series  of  borings  made  on  the  area  between  the  island  and 
the  outer  buoy  show  that  below  18  feet  there  are  layers  of  clay,  the  over- 
lying stratum  being  sand  capable  of  being  easily  moved. 

Inside  the  entrance  and  opposite  Deadmans  Island  there  exists  a  reef 
of  hard  material  through  which  a  channel  had  been  cut  in  former  opera- 
tions.' This  channel  should  be  widened  and  deepened,  and  the  ledge 
projecting  from  Deadmans  Island  between  ranges  18  and  19  of  survey 
should  be  removed,  so  as  to  provide  easier  lines  for  vessels  entering  or 
leaving  the  harbor. 

Harbor  lines  have  been  established  in  the  inner  harbor.  Opposite 
the  end  of  the  Southern  Pacific  Wharf  they  are  600  feet  apart.  They 
follow  the  wharf  fronts  on  either  side,  and  at  the  upper  end  of  the  San 
Pedro  Lumber  Company's  property  they  are  about  800  feet  apart.  This 
width  gradually  increases  to  about  1,500  feet  at  the  head  of  Smiths 
Island,  the  upper  limit  of  the  established  lines. 

Along  the  front  of  the  Southern  Pacific  Wharf  vessels  of  16  feet 
draft  may  unload  at  low  water.  Along  the  lumber  company's  wharves 
there  is  less  depth,  and  vessels  of  that  draft  are  aground  at  low  stages 
of  tide.  As  the  bottom  is  not  hard,  the  vessels  sustain  no  material 
damage  from  grounding.  There  appears  to  be  a  decrease  of  depth  on 
the  middle  ground  near  the  head  of  the  wharves,  as  also  along  the 
upper  stretch  of  wharves,  as  if  the  middle  shoal  ground  was  working 
down. 

On  the  easterly  side  of  the  harbor  an  extensive  shoal  place  exists 
along  the  southerly  front  of  the  harbor  line.    At  the  Terminal  Com- 
pany's Wharf  drawing  but  12  or  13  feet  of  water  can  unload,  and  less 
depth  is  found  at  the  upper  wharves.    The  ships  of  the  Pacific  Coast 
Steamship  Company  find  difficulty  at  times  in  effecting  a  landing. 
Until  very  recently  all  deep-draft  vessels  lying  in  the  outer  anchorage 
transferred  their  entire  cargoes  to  lighters,  which  were  towed  to  the 
inner  harbor.    More  recently  some  have  lightered  sufficiently  to  be  able 
to  enter  and  unload  at  the  wharves.     Were  the  interior  basin  deepened 
and  the  wharf  fronts  dredged  there  would  undoubtedly  be  an  increase 
in  this  method  of  conducting  business  with  the  deeper-draft  ships, 
and  it  would  be  found  that  additional  wharves  would  be  built  along 
the  easterly  side  of  the  harbor  to  accommodate  the  trade  that  would 
be  brought  there  with  increased  depth.    Another  difficulty  was  found 
with  the  steamships.    While  there  was  sufficient  depth  of  water  at  the 
steamship  wharf,  the  space  between  wharves  and  the  shallow  depths 
prevented  the  steamships  from  turning  easily  preparatory  to  departure. 
Wore  the  channel  widened  and  the  upper  part  of  the  inner  harbor 
dredged  this  difficulty  would  be  entirely  obviated.     The  steamers 
would  go  to  the  upper  part  of  the  basin  and  turn  readily  without 
danger  to  vessels  lying  at  the  wharves. 

The  character  of  the  material  at  the  reef  and  in  the  inner  harbor 
precludes  the  idea  of  using  the  same  type  of  machine  for  the  entire 
work.  In  the  inner  harbor  the  material  is  sand  and  can  be  easily 
moved  with  some  form  of  hydraulic  dredger.  The  ground  at  the  reef 
would  require  a  different  machine,  and  it  would  be  necessary  to  resort 
to  blasting  operations  to  first  break  up  the  material. 
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For  the  purpose  of  presenting  estimates  I  have  taken  a  channel 
width  at  the  entrance  of  350  feet  and  a  proposed  depth  of  18  feet.  The 
length  of  this  cut  is  from  the  outer  18-foot  contour  to  where  the 
reef  commences,  about  range  19.  This  would  require  the  removal  of 
36,000  cubic  yards  of  material.  The  location  as  selected  is  the  one 
that  would  give  the  best  entrance  and  exit  for  vessels  in  the  present 
condition  of  the  channel.  Changes  likely  to  take  place  before  any 
appropriation  is  made  may  require  a  different  location.  The  channel, 
once  dredged,  may  partly  shoal  up  again,  so  the  estimates  must  be  con- 
sidered as  only  with  a  view  of  first  attaining  an  increase  of  depth  by 
dredging  and  of  ascertaining  the  feasibility  of  so  maintaining  it. 

The  cut  through  the  reef  to  a  width  of  400  feet  and  depth  of  18  feet 
would  require  the  removal  of  about  37,000  cubic  yards.  In  former 
operations  the  dredging  at  this  point  was  found  to  be  difficult  and 
expensive. 

In  the  inner  harbor  the  channel  400  feet  wide  and  18  feet  deep  may 
be  continued  to  the  wharves,  which  would  require  the  removal  of  about 
150,000  cubic  yards.  Along  the  harbor  fronts  to  the  upper  end  of  the 
wharves  the  depth  should  be  increased  to  20  feet.  This  would  require 
the  removal  of  about  490,000  cubic  yards  additional. 

Beyond  the  upper  end  of  the  wharves  the  basin  expands.  Ultimately 
the  extension  of  commerce  and  the  interests  of  the  harbor  will  require 
the  dredging  of  this  portion,  but  as  the  period  is  remote  and  work  not 
now  absolutely  required,  no  account  has  been  taken  of  the  amount 
thereof. 

The  timber  work  of  the  east  jetty,  constructed  over  twenty  years  ago, 
is  worm-eaten  and  badly  decayed.  It  should  be  torn  out  and  replaced 
with  stone.  This  stone  can  be  placed  on  the  inner  slope  after  the  tim- 
ber is  removed.  That  portion  of  the  jetty  can  then  be  brought  to  the 
same  height  and  thickness  as  that  just  within  Deadmans  Island.  The 
total  amount  of  stone  required  for  this  work  is  about  8,000  tons. 

The  estimates  for  dredging  are  made  on  the  basis  of  work  heretofore 
done  at  the  harbor  by  contract,  and  it  is  presumed  that  future  opera- 
tions may  have  to  be  conducted  in  like  manner.  If  a  sufficient  appro- 
priation  were  made  to  provide  the  work  with  a  dredging  outfit  the  work 
on  the  bar  and  inner  harbor  could  be  done  at  less  cost  and  the  machine 
would  always  be  on  hand  for  emergencies.  The  cut  through  the  reef 
could  probably  be  better  done  by  contract. 

The  prices  heretofore  paid  for  work  are  about  50  cents  per  yard  for 
sand  and  $2.50  for  reef  material.  In  the  lower  part  of  the  inner  harbor, 
where  there  is  but  a  small  face  to  work  upon,  the  prices  might  be  about 
the  same.  In  the  upper  stretch,  where  the  depth  of  material  is  quite 
considerable  and  the  area  well  protected,  the  prices  should  be  greatly 
reduced,  especially  if  a  liberal  amount  be  appropriated.  The  distance 
of  the  locality  from  any  dredging  center,  and  the  absence  of  shops  for 
repairs,  have  always  aided  in  keeping  the  cost  of  the  work  very  high. 

The  estimated  cost  of  the  entire  work  is: 

Entrance,  36,000  cubic  yards,  at  50  cents $18,000 

Reef,  37,000  cubic  yards,  at  $2.50 92,500 

Reef  to  wharves,  150,000  cubic  yards,  at  40  cents 60,000 

Between  harbor  lines,  490,000  cubic  yards,  at  30  cents 147, 000 

Stonework,  8,000  tons,  at  $3 24,000 

341,500 
Contingencies,  15  per  cent 51,225 

Total 892,726 
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The  above  estimate  is  presented  with  the  recommendation  that  the 
improvement  of  the  harbor  be  continued  as  indicated,  and  authority  is 
requested  to  have  same  presented  in  the  annual  report. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

Commercial  statistic*  for  the  year  the  improvement  began  (1871), 


Incoming. 

Outgoing. 

Vessels: 

Stffffcin  .-         -x -            -  -        *.,r        r  -  -        --,-- 

160 
66 

160 

Sailing - 

65 

Total 

225 

225 

tons . . 

Freight 

25,313 
10,938,386 

9,575 

..  ff»t._ 

Statistics  of  commerce  for  the  year  ending  December  SI,  1894. 
[Furnished  by  the  collector  of  customs  at  Los  Angeles,  Cal.] 


Foreign  commerce 
(outer  harbor). 

Domestic  commerce. 

Incoming. 

Outgoing. 

Incoming. 

Outgoing. 

Vessels: 

gteani       -_T- ,„.r-T-T 

1 
12 

1 
11 

200 
175 

201 

Sailing 

173 

Total 

13 

12 

375 

374 

18,815 
26 

17,335 

Draft,  greatest 

Merchandise,  general 

Cosl 

feet.. 

tons.. 

do... 

184 
5,571 

16 

832 

29,797 
517,000 

Lumber 

feet.. 

tons.. 

83, 123, 000 
31, 168 

Miscellaneous  freight 

4,185 

The  total  amount  of  revenue  collected  at  the  port  during  the  year  ending  Decem- 
ber 31,  1894,  was  $20,467.45. 

The  rates  upon  freightR  have  been  reduced  since  the  first  expenditure  for  the 
improvement  of  this  harbor  from  $7.50  to  62£  cents  per  1,000  feet  on  lumber  and 
from  $5  to  75  cents  per  ton  on  general  merchandise  from  the  outer  harbor. 

Tons. 

Total  amount  of  freight  entered  and  cleared  in  1871 50,059 

Total  amount  of  freight  entered  and  cleared  in  1894 187, 558 

Increase 137,499 

No  new  lines  of  transportation  were  established  during  the  year. 


RR5- 

IMPROVEMENT  OF  SAN  DIEGO  HARBOR,  CALIFORNIA. 

The  approved  project  for  the  improvement  of  San  Diego  Harbor  con- 
templates the  construction  of  a  jetty  on  Zuninga  Shoal  at  the  entrance 
to  the  harbor,  the  maintenance  of  a  channel  24  feet  in  depth  at  mean 
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low  tide  through  the  middle  ground,  and  the  repair  of  the  dike  built 
across  the  mouth  of  San  Diego  River  to  divert  the  waters  of  that  stream 
into  False  Bay. 

Jetty.— It  is  intended  to  construct  a  jetty  about  7,500  feet  in  length, 
extending  from  Coronado  Island  out  on  Zuninga  Shoal,  with  a  view  of 
gaining  26  feet  at  mean  low  tide  on  the  outer  bar. 

At  the  commencement  of  the  fiscal  year  work  was  being  prosecuted 
under  contract  with  Silas  Ii.  Smith.  The  contractor  completed  his  work 
July  21  following.  Under  this  contract  the  jetty  was  carried  to  a  total 
length  of  2.472  feet,  being  built  up  to  high  water  for  1,860  feet,  and  to 
low  water  for  612  feet  additional. 

Under  the  appropriation  of  $50,000  made  by  the  river  and  harbor 
act  of  August  17  last,  specifications  were  issued  and  proposals  were 
invited  for  continuing  the  construction  of  the  jetty.  A  contract  was 
entered  into  with  Powell  &  Mitchell,  the  lowest  bidders,  for  work  at 
the  following  prices:  Trestle,  $5  per  linear  foot;  brush  mattresses  in 
place,  at  $1.90  per  cubic  yard;  stone,  $2.25  per  long  ton.  Work  under 
this  contract  was  commenced  in  April,  but  owing  to  the  rejection  of 
the  entire  number  of  piles  first  delivered  it  was  not  until  June  that 
work  was  in  active  progress.  At  the  close  of  the  fiscal  year  the  tres- 
tle had  been  advanced  a  further  distance  of  882  feet;  the  jetty  wall  was 
further  completed  to  high  water  for  a  length  of  224  feet,  and  a  founda- 
tion course  laid  for  248  feet  additional.  The  quantities  of  material  used 
in  the  construction  were  714  cubic  yards  of  brush  mattresses  and  2,173 
tons  of  stone. 

Daring  the  coming  season  work  will  be  continued  to  the  extent  of 
the  available  funds.  The  jetty  will  be  built  up  to  high  water  for  a 
length  of  several  hundred  feet;  a  spur  about  300  feet  long  will  be  built 
on  the  channel  side,  and  the  shore  revetment  will  be  built  up  and 
extended. 

No  effects  of  jetty  extension  have  as  yet  been  noticed  upon  the  bar 
depth,  and  none  are  expected  until  the  work  shall  have  been  extended 
some  considerable  distance  seaward. 

The  jetty  work  executed  under  the  previous  contract  remained  in 
good  condition,  having  withstood  well  the  winter  storms.  A  settlement 
of  about  2  feet  took  place  in  the  shore  revetment  for  a  length  of  about 
400  feet.  Some  local  scour  took  place  beyond  the  end  of  the  jetty. 
When  work  was  suspended  at  the  completion  of  the  Smith  contract,  a 
depth  of  5  to  6  feet  at  mean  low  water  existed  at  and  immediately 
beyond  the  end  of  the  jetty,  and  at  300  yards  farther  seaward  depths 
of  2  to  3  feet  were  found.  On  resuming  work  this  year  a  depth  of 
about  18  feet  was  found  at  the  first  mentioned  locality  and  about  8 
feet  at  the  other.  As  the  jetty  is  extended  seaward  it  is  expected  that 
increased  scour  will  occur,  calling  for  increased  quantities  of  material 
for  the  construction,  and  thereby  necessarily  increasing  the  cost  of 
construction  beyond  that  estimated  for  in  the  original  project.  The 
details  of  the  work  carried  on  during  the  past  year  are  given  in  the 
report  of  Mr.  F.  C.  Turner,  assistant  engineer,  herewith. 

Middle  ground. — The  depth  at  this  locality  remains  about  the  same  as 
previously  reported,  viz,  16£  feet  at  mean  low  tide.  No  work  was  done 
during  the  past  year,  and  none  is  contemplated  until  the  jetty  work 
shall  have  been  extended  seaward  a  sufficient  length  to  cut  off  the 
movement  of  sand  over  Zuninga  Shoal,  and  thereby  permit  dredging 
of  this  shoal  channel  with  some  prospect  of  maintaining  it  in  a  perma- 
nent condition. 

Dike. — This  work  was  completed  in  1876,  and  since  then  small  amounts 
have  been  expended  in  keeping  it  in  repair. 


Digitized  by  VjOOQlC 


APPENDIX  R  E — REPORT  OF  LIEUT.  COL.  BENYAURD.      3275 

In  January  last  one  of  the  highest  floods  known  occurred  in  San 
Diego  River.  The  northerly  end  of  the  dike  for  a  length  of  about  100 
feet  was  overtopped  for  a  short  time,  and  there  was  some  danger  of  the 
river  breaking  through.  Residents  of  the  vicinity  whose  property  was 
threatened  piled  up  some  sand  bags  on  the  top  of  the  levee  and  secured 
it  from  danger.  At  the  lower  or  southerly  end  of  the  levee  the  river  is 
reported  to  have  come  within  6  inches  of  the  top.  The  berm,  with  its 
stone  protection  at  the  foot  of  the  outer  slope,  along  the  northerly  end 
of  the  levee,  was  excavated  by  the  flood,  and  will  need  repair.  This 
work  will  be  done  before  the  winter  season. 

An  abstract  of  bids  received  for  jetty  construction  is  appended. 

An  appropriation  of  $200,000  is  asked  for  the  fiscal  year  ending  June 
30, 1897. 

The  total  amount  appropriated  for  San  Diego  Harbor  since  1875  is 
$242,500,  as  follows: 

Act  of— 

March  3,  1875 $80,000 

March  3,  1879 1,000 

August  11, 1888 1,000 

September  19, 1890 63,500 

July  13,  1892 50,000 

Augu8tl7,1894 50,000 

The  total  amount  expended,  including  outstanding  liabilities,  is 
$202,577.31. 

This  work  is  in  the  collection  district  of  San  Diego. 

Money  statement 

July  1,  1894,  balauce  unexpended $32, 921. 65 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

82,921.65 
Jane  30,  1895,  amount  expended  during  fiscal  year 38f060.95 

July  1 ,  1895,  balance  unexpended 49, 860. 70 

July  1,  1895,  outstanding  liabilities $9,938.01 

July  1,  1895,  amount  covered  by  uncompleted  contracts 35, 404. 99 

45,343.00 

July  1,  1895,  balance  available 4,517.70 

{Amount  (estimated)  required  for  completion  of  existing  project 234, 400.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1897  200, 000. 00 
Submitted  in  eoinpliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  bids  for  continuing  operations  on  jetty  at  San  Diego  Harbor,  California, 
called  for  by  advertisement  of  Noeember  30,  1894,  and  opened  at  11  a.  m.,  January  16, 
1895,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers. 


Spur  and  shore  revetment. 


Xo. 


>  of  bidder. 
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double-track 

trestle. 
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640  feet 
decked  sin- 
gle-track 
trestle. 
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Ph      i     H 


160  feet 
Us?ngle<}d,cubJc  yard*!7'30©*0080' 
track  tres- 
tle. 


1,100 


brash 
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.  William  H.  Healey  . .  $6. 50  #1. 625. 00  $5. 75  *3,680$5.75  $920 $2. 20  $2, 


9  I  -ar.i*iA  a  WfttArmnn  S              Three  thousand  dollars.  '  2. 60 

2  1  WaldoS. Waterman  j    7. 00j  1,750.00  4. 40i    2. 816;  5.001  800  2.55 

3  .  Powell  &  Mitchell .    '              Three  thousand  dollars.  1. 90 

4  .  James  J .  Searles !  6.351  1, 587. 50  5. 20     3, 3281  5. 75!  020  2. 75 
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Abstract  of  bids  for  continuing  operations  on  jetty  at  San  Diego  Harbor,  California, 
called  for  by  advertisement  of  November  30,  1894,  and  opened  at  11  a.  m.,  January  16, 
\    1896,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers. 


No. 


Name  of  bidder. 


WilliamS.  Healey 

Waldo  S.  Waterman i 

Powell  &  Mitchell 

James  J.Searles 


$18, 543. 00 
17,313.00 
19,  309. 00 
23,485.00, 
20,079.50 


u 


Main  Jetty. 


1}  cable 

yards 

of  brush 

mattresses. 


it 


h5 


_ 


$6.50  $2.20 


5.00 
7.00 
5.00 
6.35 


2.60 
2.55 
1.90 
2.75 


$3.85 
4.55 
4.46 
3.321 

4.81 


15  tons  of 
stone. 


S2.44 
2.99 
2.40 
2.25 
2.20 


rt 


$36.60 
44.85 
36.00 
33.75 
33.00 


I 
» 


$46.95 
54.40 
47. 
42. 
44. 


W3  u 

Is* 


394 
818 
406 
558 

454 


REPORT  OF  MR.  F.   C.  TURNER,   ASSISTANT  ENGINEER. 

San  Diego,  Cal.,  June  30, 1895. 

Colonel:  Work  on  the  San  Diego  Jetty,  under  the  contract  with  S.  R.  Smith,  was 
ended  July  21,  1894.  Under  the  contract  that  jetty  was  carried  to  a  total  length  of 
2,472  feet,  being  built  up  to  high  water  for  1,860  feet,  and  to  about  low  water  for  612. 
In  this  work  the  following  quantities  of  material  were  used,  viz:  2,462i  linear  feet 
of  double-track  railway  trestle,  4,723.2  cubic  yards  of  brush  mattresses,  and  32,134 
gross  tons  of  stone. 

Work  under  contract  with  Powell  &  Mitchell  began  in  April,  1895,  but,  owing  to 
the  rejection  of  the  piles  first  delivered  by  reason  of  the  bark  stripping  under  the 
hammer,  it  was  not  actively  prosecuted  until  June  3.  By  the  end  of  the  month,  and 
fiscal  year,  the  trestle  work  had  been  advanced  882.9  feet,  which  is  all  that  will  be 
built  under  this  contract;  the  jetty  wall  completed  to  high  water,  224  feet  farther, 
and  the  foundation  course  248  feet.  The  quantities  of  material  used  were  714.18 
cubic  yards  of  brush  mattresses  and  2,173.19  tons  of  stone. 

The  work  to  be  done  uuder  this  contract  is  to  extend  the  jetty  about  880  feet,  to 
build  a  spur  300  feet  long  from  near  the  end  of  the  main  jetty  out  toward  the  channel, 
and  to  extend  the  shore  revetment  about  200  feet  aud  raise  it  where  it  has  settled. 

The  methods  of  work  are  the  same  as  those  adopted  last  year,  except  for  the  spur 
and  revetment  work,  where  lighters  will  be  used.  The  stone  is  of  the  kind  first 
delivered  by  Mr.  Smith  under  the  last  contract — a  hard,  heavy  so-called  porphyry 
from  the  Sweetwater  Valley.  The  brush  has  come  from  the  San* Luis  Rey  River  near 
Oceanside,  but  hereafter  will  be  cut  on  the  Sweetwater  and  Tia  Juana  rivers  in  order 
to  save  railroad  haul.    It  is  a  good  quality  of  willow,  the  same  as  was  used  last  year. 

Owing  to  the  shortness  of  the  piles  they  could  be  driven  only  for  from  9  to  11  feet  for 
much  ot  the  distance.  As  they  were  of  good  size,  and  as  the  mattresses  and  rock  soon 
increase  their  stability,  and  as  they  seemed  amply  strong,  the  average  set  under  a 
2,400  hammer  falling  10  feet  being  only  about  1  inch,  the  contractor  was  allowed  to 
make  up  the  deficiency  of  penetration  by  putting  in  an  extra  pile,  so  that  only  20 
bents  were  driven  with  the  specified  three  piles  each. 

The  piles  in  the  old  work,  which  were  driven  from  eleven  to  thirteen  months  ago. 
were  chopped  into  without  any  marks  of  the  teredo  being  seen,  and  heavy  cars  of 
rock  have  been  run  safely  over  them  this  month.  Yesterday,  however,  it  was  reported 
to  me  that  a  piece  of  scantling,  apparently  from  the  grillage  of  the  foundation  mat- 
tresses, jarred  up,  perhaps,  by  falling,  rock,  had  been  found  on  the  beach  and  was 
badly  bored. 

The  work  has  withstood  the  winter  excellently,  having  made  little  apparent  settle- 
ment and  there  being  few  gaps  where  the  smaller  stones  had  been  knocked  off  the  top. 
The  revetment  wall,  however,  for  about  400  feet  nearest  the  channel,  sank  about  2 
feet,  apparently  from  the  undermining  of  the  beach  in  front.  The  steel  rails  have 
rusted  considerably,  scales  0.1  inch  thick  coming  off. 

No  change  has  been  reported  in  the  depth  of  the  channel  across  the  bar  at  the 
entrance  ot  the  harbor,  nor  was  any  expected  until  the  jetty  had  been  extended  far- 
ther out.  But  the  local  changes  on  the  shoal  in  the  vicinity  of  the  jetty  have  been 
very  marked.  A  bank  of  sand  has  formed  along  the  west  or  inside  of  the  jetty  from 
sand  driven  through  or  over  the  rock  wall  by  the  waves  from  the  outside,  a  most 
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gratifying  result,  as  it  tends  to  strengthen  the  wall  and  render  it  tighter.  The  beach 
has  built  out  farther  at  the  root  of  the  jetty,  so  that  the  low-water  mark  is  out  nearly 
to  the  end  of  the  approach  curve.  This  shore  accretion  extends  eastward  about  2,000 
feet;  but  about  one-half  mile  farther  east,  and  extending  for  some  miles  below  the 
hotel,  there  has  been  a  recession  of  the  shore  line,  caused  by  the  winter  storms.  It 
may  be  proper  to  state  that  this  cutting  can  in  no  way  be  attributed  to  the  construc- 
tion of  the  jetty,  but  is  merely  one  of  the  mutations  ocean  beaches  are  Bubject  to. 
The  shoals  in  general  have  been  flattened,  the  crests  having  been  lowered  from  6 
inches  to  1  foot  over  large  areas.  The  outer  patch  of  breakers  has  shifted  still  more 
to  the  eastward,  away  from  the  channel,  and  the  inner  one  has  moved  in  the  same 
direction,  nearer  to  the  jetty,  and  both  have  diminished  in  area. 

As  was  expected,  a  channel  formed  during  the  winter  across  the  end  of  the  jetty. 
The  flood  tide  is  predominant  so  far,  swinging  in  around  the  end  from  the  east  and 
from  along  the  shore,  as  at  San  Pedro,  but  the  ebb  tide  is  getting  stronger  as  we 
push  out.  Most  of  the  scour,  I  think,  is  done  during  rough  weather,  the  waves 
stirring  up  the  sand  for  the  current  to  carry  in  suspension.  The  strongest  current  I 
have  yet  noted  was  about  2  feet  per  second,  a  flood  tide  across  the  jetty.  When  the 
last  pile  was  driven  in  May,  1894,  the  depths  in  front  were  from  5  to  6  feet,  and  at 
300  yards  out,  where  the  trestle  now  is,  only  about  2}  to  3  feet.  At  the  time  of  the 
•urvey  at  the  end  of  the  contract,  July  and  August,  there  was  a  hole  in  front  with  a 
maximum  depth  of  7.8  feet,  shoaling  up  to  about  5  feet  300  yards  out.  On  beginning 
work  this  spring  it  was  found  that  a  channel  had  formed  with  a  depth  of  18  feet  at 
the  end  of  the  jetty  and  of  8  feet  300  yards  out.  The  trestle  was  built  in  water 
from  19  to  84  feet  deep,  and  the  mattresses  will  probably  be  a  half  foot  deeper.  Over 
this  same  line  the  map  of  the  survey  of  1887,  on  which  the  project  was  based,  shows 
depths  of  1  and  2  feet,  in  places  the  sand  being  bare  at  extreme  low  tide.  This 
advance  scour  is  bound  to  occur  to  increasing  extent  as  the  jetty  is  built  ont  and 
more  waterway  obstructed,  forcing  a  larger  volume  of  tide  around  the  eud.  These 
channels  must  be  filled  up  with  rock  and  brush,  and  greatly  increase  the  estimated 
quantities  of  material  required  for  the  completion  of  the  work.  With  rapid  work  a 
low  foundation  course  could  be  laid  a  long  distance  ahead  before  building  up  the 
wall  and  much  of  this  scour  prevented.  With  small  intermittent  contracts  the 
teredo  renders  it  inexpedient  to  run  out  long  lines  of  piling,  so  this  can  not  be  done. 
The  magnitude  of  the  work  of  harbor  improvement  of  the  United  States  presumably 
renders  it  inexpedient,  also,  to  finish  up  these  works  in  single  contracts,  bnt  to  do 
so  would  greatly  reduce  the  cost. 

Heretofore  the  aim  has  been  to  keep  the  cross  section  of  the  work  as  light  as 
possible,  with  the  idea  that  the  sand  would  fill  up  around  it  and  strengthen  it,  while 
the  position  so  far  back  behind  the  protection  of  Point  Loma  and  behind  the  shoal 
in  front  greatly  reduced  the  force  of  the  waves  before  they  struck  it.  With  every 
foot  of  advance  the  exposure  becomes  greater  and  will  require  a  stronger  section, 
so  that  this  matter  of  scour  becomes  a  matter  of  serious  moment  from  the  standpoint 
of  cost. 

Very  respectfully,  F.  C.  Turner, 

Assistant  Engineer. 

Lieut.  Col.  W.  H.  H.  Benyaurd, 

Carps  of  Engineers,  U.  S.  J. 


COMMERCIAL  STATISTICS. 

Commercial  statistics  for  the  year  the  improvement  began. 


Vessels. 

Freight. 

Entered 

Number. 
201 
195 

Tons. 

24,800 

Cleared               - 

11,647 

The  vessels,  including  109  steamers,  had  an  aggregate  tonnage  of  122,311  tons. 
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Commercial  statistics  for  th*  year  ending  December  51,  1894. 
[Furnished  by  Mr.  John  C.  Fisher,  collector.] 


Vessels : 
Steam... 
Sailing.. 

Total. 


Tonnage  

Draft,  greatest feet . . 

Merchandise,  general tons . . 

Coal do 

Lu  m  ber feet . . 

Grain tons.. 

Merchandise/  general,  foreign,  valued  at 


Incoming. 


221 
106 


Outgoing. 


218 
103 


329 


321 


203,208 

24 

34,927 

86,594 

17, 758,  WO 


197,  769 

24 

3.762 


$442,400  j 


228.000 

8,675 

$195,564 


*  No  record  is  kept  of  the  amount  in  tons  exported  or  imported. 

Amount  of  revenue  collected  at  the  port  during  the  year  ending  December  31, 1894. 
$76,667. 

Tons. 

Total  amount  of  freight  entered  and  cleared  in  1876 1 .     36, 456 

Total  amount  of  freight  entered  and  cleared  in  1894,  exclusive  of  foreign 
merchandise 158, 904 

Increase 122,448 

No  new  lines  of  transportation  were  established  during  the  year. 


RR6. 

IMPROVEMENT  OF  COLORADO  AND  GILA  RIVERS  AT  YUMA,  ARIZONA. 

The  project  for  this  improvement  contemplated  the  construction  of  a 
levee,  in  length  about  3,400  feet,  along  the  easterly  boundary  of  Yuma, 
so  as  to  protect  that  town  from  the  floods  of  the  Gila  River. 

The  levee  was  completed  in  January,  1893.  It  is  now  in  good  condi- 
tion and  no  further  work  is  contemplated. 

The  total  amount  appropriated  for  this  improvment  was  $10,000,  and 
the  total  amount  expended  was  $9,781.75. 

Money  statement. 

July  1,  1894,  balance  unexpended $359.91 

June  30,  1895,  amount  expended  during  fiscal  year 141. 66 

July  1,  1895,  balance  unexpended 218.25 


RR7. 
PRELIMINARY  EXAMINATION  OF  HARBOR  OF  EL  MORO,  CALIFORNIA. 

[Printed  in  House  Ex.  Doc.  No.  198,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingtoHy  D.  C,  January  S, 1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  29,  1894,  by  Lieut.  Col.  W.  H.  H.  Beuyaurd,  Corps  of 
Engineers,  giving  results  of  a  preliminary  examination  of  harbor  at 
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£1  Moro,  Cal.,  made  in  accordance  with  the  directions  of  the  river  and 
harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Colonel  Benyaurd,  in  which  I  concur,  that  El 
Moro  Harbor  is  worthy  of  improvement  by  the  General  Government. 
A  survey  of  the  locality  it  is  estimated  will  cost  $200. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


keport  of  lieut.  col.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal,  December  29, 1894. 

General:  I  have  the  honor  to  present  the  following  report  upon 
the  preliminary  examination  of  harbor  of  El  Moro,  provided  for  in  the 
river  and  harbor  act  of  August  17  last. 

The  harbor  is  situated  about  the  middle  of  the  coast  boundary  of 
San  Lais  Obispo  County,  and  distant  southward  from  the  Bay  of  San 
Francisco  about  200  miles,  and  20  miles  to  the  northward  of  Port  Har- 
ford, where  a  breakwater  is  now  in  course  of  construction  by  the  Gen- 
eral Government. 

The  basin  which  forms  the  harbor  is  about  four  miles  in  length,  with 
its  axis  lying  nearly  north  and  south,  and  is  separated  from  the  ocean 
by  a  strip  of  sand  beach.  The  width  of  the  estuary  will  average  some- 
what less  than  a  mile,  giving  a  high-water  area  of  about  2,250  acres. 
At  the  northerly  end  of  the  harbor  two  channels — to  the  northward  and 
southward  of  "The  Morro,"  a  huge  granitic  rock  lying  directly  in  the 
entrance — lead  to  the  interior  basin.  These  two  channels  are  subject  to 
considerable  variations;  when  one  is  at  its  maximum  width  and  depth 
the  other  is  at  its  minimum,  but  generally  the  northerly  channel  has 
been  found  to  be  the  better  under  the  ordinary  conditions  prevailing. 
The  southerly  channel  opens  up  to  the  southward,  and  is  exposed  to 
the  southerly  winter  gales  that  prevail,  and  is,  therefore,  usually  better 
in  summer  than  in  winter.  In  like  manner  the  sand  spit  on  the  north 
side  of  the  northerly  channel  changes  with  the  season ;  in  the  spring 
of  the  year  when  the  northwest  winds  are  strong  it  crowds  down  and 
extends  toward  Pillar  Rock,  narrowing  the  channel.  As  the  winds 
moderate  in  summer  the  channel  widens  with  the  good  weather  until 
in  September  it  is  about  twice  as  wide  as  in  April  and  May. 

A  survey  of  the  harbor  designated  as  Estero  Bay  was  made  under 
the  direction  of  Col.  G.  H.  Mendell,  Corps  of  Engineers,  in  1873.  It 
was  found  that  vessels  drawing  7  feet  could  enter  at  low  water  by  one 
ehannel  or  the  other.  The  average  rise  of  tide  was  about  4  feet,  so 
that  vessels  drawing  11  feet  could  enter  at  that  stage.  Once  over  the 
bar  a  good  channel  of  12  feet  at  mean  low  tide  could  be  carried  to  the 
wharf,  about  a  mile  from  the  rock,  and  beyond  that  point  extending 
for  nearly  2  miles  a  channel  of  8  feet  was  found.  My  recent  examina- 
tion showed  the  conditions  existing  in  the  inner  basin  have  undergone 
some  change.  The  tidal  basin  appears  to  be  shoaling,  but  to  what 
extent  can  not  be  stated.  Some  of  the  causes  are  probably  due  to  the 
wash  from  the  shores  of  the  bay,  from  sand  blown  into  the  basin, 
from  breaks  that  have  occurred  in  the  strip  of  sand  beach,  and  in  addi. 
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tion  there  are  several  small  creeks  that  empty  into  the  bay,  whose 
bottom  lands,  once  covered  with  brush  and  sod,  are  now  cultivated, 
and  every  flood  brings  soil  into  the  bay. 

For  the  past  four  years  material  for  the  breakwater  at  San  Luis  Obispo 
Harbor  has  been  obtained  from  the  inner  side  of  Morro  Bock,  near  the 
junction  of  the  two  channels.  All  the  vessels  were  taken  through  the 
northerly  channel,  and  at  times  as  great  a  draft  as  12  feet  could  be  car- 
ried to  the  quarry  wharf.  There  seems  to  be  no  reason  why  steam 
vessels  drawing  10  or  11  feet  might  not  now  enter  at  ordinary  high 
water.  There  is  a  rock  in  the  northerly  channel  lying  close  to  Morro 
Rock  which  is  somewhat  of  an  obstruction,  but  it  can  be  avoided  by 
steam  vessels.  Sailing  vessels  would  find  it  difficult  to  beat  into  the 
harbor,  owing  to  the  narrow  channel.  At  the  wharf  a  change  is  found* 
to  have  occurred,  and  where  on  the  old  survey  depths  of  12  feet  and 
over  at  mean  low  tide  were  found,  vessels  would  now  only  be  able  to 
unload  at  high  water.  It  is  possible,  however,  with  moderate  expense, 
to  change  the  location  of  this  wharf  so  as  to  always  have  sufficient 
depth  along  its  front  line. 

The  variation  in  the  width  and  depth  of  the  two  channels — that  is, 
when  one  deteriorates  the  other  becomes  better — suggested  the  nature 
of  the  improvement  that  should  be  made,  which  was  to  close  one 
channel  permanently.  With  this  view,  as  the  result  of  the  former 
survey,  it  was  recommended  that  the  south  channel  be  closed  by  a 
dike  extending  from  Morro  Rock  to  the  shore  opposite.  *  *  *  No 
work  was  ever  done,  as  no  appropriation  was  made  for  the  purpose. 

As  regards  the  commerce,  Moro  is  a  little  village  containing  two 
stores  and  a  few  dwelling  houses.  In  addition  to  the  ordinary  supplies 
needed  for  the  immediate  neighborhood,  lumber  is  the  principal  import, 
three  or  four  lumber  schooners  arriving  and  departing  each  year.  A 
few  years  ago  grain  and  dairy  produce  found  an  outlet  at  Moro,  but 
now  nearly  all  the  shipments  of  this  character  are  made  from  Oayucos, 
a  coast  landing  6  miles  to  the  northward,  which  point  is  reached  by 
the  steamers  of  the  Pacific  Coast  Steamship  Company.  At  the  south- 
erly end  of  the  bay  the  town  of  El  Moro  has  been  laid  out,  under  the 
auspices  of  the  El  Moro  Improvement  Company,  but  no  great  advance 
has  been  made  in  the  settlement  of  the  place. 

The  land  adjacent  to  and  bordering  the  bay  is  rich  and  adapted  to 
agricultural  and  grazing  purposes,  but  is  held  in  quite  large  tracts.  It 
is  represented  that  this  will  soon  be  divided  into  small  farms,  which 
will  invite  immigration,  and  with  the  cultivation  that  will  ensue  the 
commercial  necessities  of  El  Moro  Harbor  will  be  greatly  increased. 
The  same  condition  of  affairs  existed  at  the  time  of  the  former  survey, 
and  the  same  argument  for  the  improvement  was  then  advanced,  but 
in  the  twenty  years  that  have  elapsed  there  appears  to  have  been  but 
little  change  in  the  surroundings.  Since  the  date  of  the  former  survey 
the  Geueral  Government  has  undertaken  the  improvement  of  San  Luis 
Obispo  Harbor,  20  miles  to  the  southward;  railroad  lines  have  been 
projected  into  the  neighboring  territory,  and  a  landing  for  steamers 
has  been  made  at  Cayucos,  6  miies  to  the  northward.  The  territory 
that  would  now  mainly  rely  upon  El  Moro  for  shipment  has,  therefore, 
a  limited  area.  There  is  no  doubt  that  were  this  territory  divided  into 
small  farms,  settlement  would  be  induced  and  a  considerable  amount 
of  grain  and  dairy  products  could  be  raised  for  shipment.  Consider- 
ing the  small  amftuut  of  money  that  has  been  estimated  for  the  work, 
it  would  be  good  policy  in  that  event  for  the  Government  to  undertake 
the  improvement,  but  I  consider  that  the  settlement  of  the  country  and 
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production  of  articles  for  shipment  should  to  some  extent  precede  the 
appropriation  for  the  work. 

Simply  considering  the  commercial  necessities  alone  I  do  not  think 
the  improvement  of  the  harbor  of  El  Moro  should  be  undertaken,  but 
there  is  another  feature  to  be  considered,  and  that  is  the  improvement 
of  the  channel  way  in  connection  with  the  work  now  being  undertaken  by 
the  Government  for  the  harbor  of  San  Luis  Obispo.  Examinations  of 
the  country  around  Port  Harford  (San  Luis  Obispo  Earbor)  have  failed 
to  find  any  rock  of  suitable  quality  or  in  sufficient  quantity  to  fill  any 
of  the  contracts  for  the  work.  It  is  only  at  Moro  that  tbe  necessary 
quantity  can  be  found,  and  it  is  believed  that  all  contracts  in  future 
must  be  filled  from  this  place.  Morro  Rock  rises  to  a  height  of  580  feet, 
is  about  1 ,800  by  1,700  feet  at  the  base,  and  contains  many  million  cubic 
yards  of  material.  The  main  difficulty  the  contractors  have  to  deal 
with  is  getting  in  and  out  of  Moro  Bay  at  favorable  stages  of  tide,  and 
considerable  loss  of  time  is  experienced  in  the  undertaking.  Once  out- 
side with  the  loaded  barges,  transportation  to  Port  Harford  is  a  simple 
matter.  Necessarily,  this  factor  is  considered  in  making  up  the  pro- 
posals, and  it  is  believed  that  a  reduction  in  contract  price  could  be 
obtained  were  the  difficulties  of  navigation  removed  or  rendered  easier. 

As  many  thousand  tons  of  rock  will  be  yet  required  to  complete  the 
breakwater,  extending  the  period  of  construction  over  a  number  of 
years,  it  might  be  deemed  advisable  for  the  Government  to  undertake 
the  improvement  for  this  purpose  alone.  It  might  not  be  necessary  to 
carry  the  dike  closing  the  south  channel  to  the  full  height  as  originally 
projected,  but  this  could  be  determined  after  a  reconsideration  of  the 
project.  At  the  same  time  the  work  could  be  done  in  an  economical 
manner  in  connection  with  the  Port  Harford  construction,  the  work  not 
requiring  any  more  of  a  quarry  outfit  than  that  needed  for  that  work 
alone.  With  the  execution  of  this  work  the  development  of  the  adja- 
cent country  might  be  hastened  and  the  benefits  that  would  be  derived 
more  than  compensate  the  Government  for  the  outlay.  With  this  view 
and  to  the  extent  of  the  work  indicated,  I  consider  El  Moro  Harbor 
worthy  of  improvement  by  the  General  Government.  The-  cost  of  a 
survey  of  the  locality  will  not  exceed  $200. 

Very  respectftilly,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers*  U.  8.  A. 


R  R  8. 

PRELIMINARY  EXAMINATION  OF  SAN  RAFAEL  CREEK,  CALIFORNIA. 
[Printed  in  House  Ex.  Doc.  No.  126,  Fifty- third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  J).  C,  December  13, 1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  5, 1894,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  San  Rafael 
Creek,  California,  made  to  comply  with  requirements  of  the  river  and 
karbor  act  of  August  17, 1894. 
eng  96 206 
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Colonel  Benyaurd  reports  that,  in  bis  opinion,  San  Rafael  Creek  is 
not  worthy  of  improvement  by  the  Government,  and  in  this  opinion  I 
concur. 

Very  respectfully,  your  obedient  servant, 

Thos%  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

report  of  lieut.  ool.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal,  December  5,  1894. 

General:  I  have  the  honor  to  present  the  following  report  on  the 
preliminary  examination  of  San  Rafael  Greek,  as  provided  for  in  the 
river  and  harbor  act  of  August  17, 1894. 

San  Rafael  Creek  empties  into  the  bay  of  San  Francisco,  about  mid- 
way between  points  San  Quentin  and  San  Pedro,  on  the  westerly  side  of 
the  bay  and  distant  from  the  ferry  landings  at  San  Francisco  about  15 
miles.  Navigation  is  possible  only  at  a  high  stage  of  tide,  as  at  low  tide 
the  creek  itself  and  the  shoal  outside  are  bare.  The  vessels  that  engage 
in  the  trade  are  flat-bottomed  sailing  vessels,  averaging  probably  50  tons 
burden. 

An  examination  of  this  creek  was  made  in  conformity  with  the  river 
and  harbor  act  of  September  19, 1890,  and  the  report  thereon  will  be 
found  in  that  of  the  Chief  of  Engineers,  United  States  Army,  for  1891, 
page  2963. 

Since  the  date  of  that  examination  parties  interested  in  adjacent 
lands  have  excavated  a  canal  from  the  lower  landing  to  a  point  3,000 
feet  nearer  the  town.  This  canal  was  about  52  feet  on  top,  with  side 
slopes  of  one  on  one,  and  was  excavated  to  a  depth  of  1  foot  below  low 
tide.    The  objects  of  this  improvement  were — 

First.  To  permit  navigation  up  to  the  town  by  the  class  of  vessels 
above  mentioned,  instead  of  landing  at  the  old  embarcadero,  three- 
fourths  of  a  mile  below. 

Second.  To  facilitate  the  flood  discharge  of  a  fresh- water  creek  pass- 
ing through  the  town,  and  which  periodically  overflowed  the  low-lying 
portion. 

Third.  To  reclaim  the  marsh  land  on  either  side  of  the  canal. 

The  latter  two  features  are  probably  the  most  important  objects 
sought  for  by  the  improvement. 

From  the  present  head  of  navigation  as  made  by  the  canal  to  the  shore 
of  the  bay  the  distance  is  about  3  miles.  The  width  in  the  upper 
reaches  of  the  creek  is  from  40  to  60  feet,  increasing  slightly  as  the  mouth 
is  reached.  The  banks  are  low  and  marshy  and  mostly  covered  at  high 
spring  tides.  Beyond  the  mouth  there  is  an  extensive  mud  flat,  through 
which  at  low  tide  there  is  only  the  indication  of  a  channel,  and  a  depth 
of  only  6  feet  is  gained  at  a  distance  of  about  1£  miles  from  shore. 
When  navigation  is  possible,  there  is  a  better  channel  in  the  creek 
proper  than  through  the  flat. 

Any  permanent  improvement  of  the  creek  would  necessitate  the 
widening  and  deepening  of  the  creek  and  the  dredging  and  maintenance 
not  only  of  that  channel,  but  also  of  a  channel  through  the  flat.  This 
improvement  would  necessitate  the  formation  of  a  tidal  basin  inside  and 
the  construction  of  training  walls  outside,  as  without  these  auxiliary 
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works  the  forces  that  now  operate  to  cause  the  shoaling  would  soon 
obliterate  any  channel  dredged  through  the  flat. 

As  to  the  commerce,  there  is  nothing  exported  from  San  Rafael,  nor 
is  it  likely  that  any  great  change  for  the  better  iu  this  respect  would 
result  were  the  improvement  made.  The  imports  consist  of  lumber, 
coal,  sand,  lime,  and  like  bulky  freight.  There  is  apparently  no  great 
variation  in  amount  from  that  stated  in  the  former  report.  The  improve- 
ment of  the  creek  would  necessarily  benefit  this  commerce,  and  would 
likewise  be  of  great  advantage  to  the  adjacent  marsh  lands,  but  the 
works  that  would  need  to  be  constructed  to  attain  the  result  would  be 
extensive  and  costly,  and,  in  my  opinion,  incommensurate  with  the 
advantages  to  commerce  that  would  be  derived  by  their  construction. 
For  this  reason  I  am  of  the  opinion  that  San  Rafael  Creek  is  not  worthy 
of  improvement  by  the  Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


RR  9. 


PRELIMINARY  EXAMINATION  OF  SUISUN  CREEK,  CALIFORNIA,  WITH  A 
VIEW  TO  IMPROVEMENT  OF  CHANNEL. 

[Printed  Id  House  Ex.  Doc.  No.  205,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  11, 1895. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  5, 1895,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engi- 
neers, upon  the  preliminary  examination  of  Suisun  Creek,  California, 
"with  a  view  to  improvement  of  channel,"  made  to  comply  with  the 
provisions  of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Colonel  Benyaurd,  in  which  I  concur,  that  Suisun 
Creek  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 
Hon.  D.  8.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  CaL,  January  5, 1895. 
GENERAL :  I  have  the  honor  to  inclose  herewith  a  report  upon  the 
preliminary  examination  of  Suisun  Creek,  California,  with  a  view  to 
the  improvement  of  channel,  made  under  my  direction  by  Lieut.  Charles 
L.  Potter,  Corps  of  Engineers,  in  pursuance  of  requirements  of  the 
river  and  harbor  act  of  August  17, 1894. 

Suisun  Creek  is  a  tidal  inlet  from  Suisun  Bay,  and  is  in  length  about 
18  miles.    It  is  navigable  by  a  class  of  small  Hat-bottomed  sailing  ves- 
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sels  not  exceeding  probably  80  tons  burden,  which  carry  coal,  lumber, 
and  like  bulky  freight  for  local  consumption  at  Suisun.  and  by  which 
hay  and  wheat  are  exported  on  return  trips.  The  amount  of  the  com- 
merce could  not  be  ascertained,  though  repeated  efforts  were  made  to 
obtain  it  from  those  who  appeared  interested  in  the  improvement. 

The  class  of  vessels  engaged  in  the  trade  draw  about  2  feet  light,  and 
from  5  to  6  feet  when  fully  loaded.  From  the  report  of  Lieutenant 
Potter  it  will  be  seen  that  a  depth  of  6  feet  at  half  tide  can  be  carried 
from  the  bay  to  the  reach  in  front  of  the  wharves,  and  except  at  a  small 
bar  about  2  miles  below  town  the  same  depth  can  be  had  at  low  tide. 
It  appears  that  this  depth  is  sufficient  for  the  class  of  vessels  and  for 
the  commerce  of  Suisun,  and  therefore  no  further  improvement  is 
thought  desirable  to  be  undertaken  at  the  present  time.  I  concur  in 
the  opinion  of  Lieutenant  Potter  that  Suisun  Creek  is  not  worthy  of 
improvement  by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut.  Col,  Corps  of  Engineers. 

Brig  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


report  of  lieut.  chas.  l.  potter,  corps  of  engineers. 

United  States  Enginker  Office* 

San  Francisco,  Cal,  December  22, 1894. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  preliminary  examina- 
tion of  Suisun  Creek,  made  in  compliance  with  your  letter  of  December  5, 1894. 

I  visited  the  town  of  Suisun  and  interviewed  the  parties  most  interested  in  the 
improvement,  and  the  representative  men  of  the  place,  including  two  members  of 
the  town  council. 

The  principal  commerce  of  the  place  is :  Exports—wheat,  hay,  and  fruit ;  and 
imports — coal  and  lumber. 

No  information  was  to  be  obtained  as  to  the  amounts  of  these  shipped  annually. 
Your  latter  to  the  postmaster  had  been  given  to  the  town  council,  and  they  had  neg- 
lected to  attend  to  the  matter.  They  promised  to  get  up  the  statistics  at  once  and 
furnish  the  information  in  time  for  your  report. 

The  wheat  and  bay  are  shipped  by  sailing  scows  drawing  from  3  to  5  feet  when 
loaded.  The  majority  of  the  fruit  is  shipped  directly  east  by  rail.  The  coal  and 
lumber  are  brought  in  by  sailing  scows. 

The  creek  is  about  18  miles  lone  from  the  town  to  the  mouth,  and  does  not 
extend  above  the  town,  being  entirely  tidal  water.  I  went  about  11  miles  down  the 
creek  to  a  point  below  the  highest  point  reached  by  the  Coast  Survey  charts,  and 
these  charts  give  a  better  idea  of  the  creek  below  than  I  could  have  obtained. 

From  this  point  to  the  town  I  took  a  sounding  every  minute,  and  found  a  depth  of 
from  3  to  6  fathoms  up  to  a  point  about  2  miles  from  town,  where  a  bar  is  found  on 
which  there  was  only  1£  fathoms.  After  passing  this  bar  the  sounding  showed  2 
fathoms  up  to  the  last  reach  along  which  the  wharves  lie,  and  in  this  reach  there 
was  only  1  fathom.  All  of  these  soundings  were  made  in  the  last  hour  of  the 
flood  and  the  first  hour  of  the  ebb  tide,  or  practically  at  high  water. 

The  Coast  Survey  charts  show  a  depth  of  over  4  fathoms  at  high  tide  from  the 
point. where  I  made  the  first  sounding  to  the  bay,  except  on  the  bar  at  the  mouth, 
where  there  is  a  depth  of  only  2\  fathoms  at  high  tide.  The  creek  is  wide  enough 
to  permit  scows  to  beat  up  it  against  the  wind. 

The  rise  of  ordinary  tides  is  about  6  feet,  and  hence  it  will  be  seen  that  a  depth  of 
6  feet  at  half  tide  can  be  had  from  the  bay  to  the  reach  in  front  of  the  wharves; 
and,  except  across  this  small  bar  mentioned  above,  the  same  depth  can  be  had  at 
low  tide.    A  depth  of  6  feet  will  accommodate  all  bcowb  and  Hat-bottomed  steamers. 

It  appears  that  the  scows  are  able  to  handle  ali  commerce  at  present  going  by  the 
creek,  and  without  much  inconvenience,  taking  advantage  of  high  tide  to  get  to 
the  wharves  and  away  again,  and  the  largest  of  them  to  cross  this  small  bar. 

The  people  of  the  town  have  two  reasons  for  wishing  the  improvement: 

1.  To  allow  coasting  schooners  to  come  directly  in  with  coal  and  lumber,  and — 

2.  To  have  steamers  making  regular  trips,  claiming,  as  a  result,  that  a  large  part 
of  the  fruit  shipment  would  then  go  that  way  to  the  decided  benefit  of  the  growers. 
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The  answer  to  the  first  proposition  can  not  well  he  made  until  statistics  are  fur- 
nished showing  the  amount  of  coal  and  lumber  imported  annually. 

In  answer  to  the  second,  it  seems  that  there  have  already  been  three  attempts 
made  to  run  steamers  on  the  creek,  and  in  each  case  the  railroad  has  either  bought 
out  the  companies  or  have  put  down  the  rates  from  Vacaville  and  places  above  to 
such  a  point  that  the  steamers  could  not  pay  expenses. 

The  material  in  front  of  the  wharves  is  a  soft  mud,  and  all  parties  acquainted 
with  the  creek  in  the  past  say  that  when  steamers  did  run  there  was  no  difficulty,  as 
they  stirred  up  the  mud  and  it  was  carried  away,  leaving  a  depth  sufficient  for  their 
purposes. 

There  are  three  landings  on  the  waterfront,  the  lowest  one  being  used  for  the  ship- 
ment of  hay  and  grain,  the  middle  one  for  the  same  purpose  and  also  as  a  general 
landing  for  steamers  and  other  craft,  while  the  upper  one  is  the  landing  for  a  lumber 
yard  only.  The  two  lower  ones  are  only  about  100  yards  apart,  while  the  upper  one 
is  probably  200  yards  above  the  middle  one.  Any  improvement  above  the  middle 
landing  would  affect  only  the  lumber  yard. 

The  owner  of  the  middle  landing,  the  one  most  generally  used,  says  the  creek  is 
good  enough  for  all  purposes  at  the  present  time. 

Unless  the  statistics,  when  furnished,  should  show  some  good  reason  why  the 
improvement  should  be  made,  I  do  not  consider  Suisun  Creek  worthy  of  improvement 
by  the  General  Government  at  the  present  time. 

Very  respectfully,  your  obedient  servant,  Chas.  L.  Potter, 


First  Lieut,  of  Engineers, 


Lieut.  Col.  W.  H.  H.  Bknyaurd, 

Corps  of  Engineers. 


R  R  io. 


PRELIMINARY  EXAMINATION  OF  NAPA  RIVER,  CALIFORNIA,  BETWEEN 
NORTH  AND  SOUTH  VALLEJO,  WITH  A  VIEW  OF  IMPROVEMENT  AND 
CONFINEMENT  OF  CURRENT  TO  KEEP  CHANNEL  OPEN. 

[Printed  in  House  Ex.  Doc.  No.  127,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
•  Washington,  D.  ft,  December  13}  1894. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  December  5,  1894,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  giving  results  of  a  preliminary  examination  of  Napa  River, 
California,  between  North  and  South  Vailejo, u  with  a  view  of  improve- 
ment and  confinement  of  current  to  keep  channel  open,"  made  in 
accordance  with  provisions  of  the  river  and  harbor  act  of  August  17, 
1894. 

Colonel  Benyaurd  reports  that  he  is  of  opinion  that  Napa  River  at 
this  point,  or  Mare  Island  Strait,  as  it  is  properly  called,  is  worthy  of 
improvement  by  the  General  Government.    I  concur  in  the  opinion 
expressed  by  Colonel  Benyaurd. 
The  cost  of  a  survey  and  incidental  expenses  will  not  exceed  $400. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  of  lieut.  col.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Offtce, 

San  Francisco,  Oal.,  December  5, 1894. 

General:  I  have  the  honor  to  present  the  following  report  upon  the 
preliminary  examination  of  "Napa  Eiver  between  North  and  South 
Vallejo,  with  a  view  of  improvement  and  confinement  of  current  to  keep 
channel  open,"  as  provided  for  in  the  river  and  harbor  act  of  August 
17  last. 

The  stretch  of  river  in  question  is  known  as  Mare  Island  Strait,  and 
connects  Napa  Creek  with  the  Straits  of  Karquinez,  which  latter  affords 
communication  with  the  Bay  of  San  Francisco.  In  length  it  is  about 
3£  miles.  The  westerly  bank  of  the  strait  is  occupied  exclusively  by  the 
Mare  Island  navy  establishment,  while  on  the  easterly  side  are  located 
the  towns  of  North  Vallejo,  Vallejo,  and  South  Vallejo. 

Approaching  Mare  Island  Strait  from  Karquinez  Straits,  a  good 
depth  of  water  obtains  for  all  purposes  of  navigation.  At  the  entrance 
the  width  between  high- water  shore  lines  is  above  1,250  feet,  with  a 
channel  depth  of  fully  5  fathoms.  The  width  gradually  increases  as  we 
approach  Vallejo,  again  narrows  between  the  Vallejo  landing  and  that 
of  the  navy-yard,  and  increases  again  at  the  northerly  limit  of  the 
strait  opposite  North  Vallejo.  At  the  wide  parts  extensive  mud  flats 
occur,  which  are  bare  at  low  water,  and  we  find  considerable  reduction 
in  channel  depths.  These  mud  flats  have  greatly  increased  in  height 
in  late  years  and  have  encroached  upon  the  low-water  channel  way, 
but  as  no  survey  has  been  made  of  the  locality  since  1876,  except  one 
at  the  upper  limit  of  the  navy-yard,  no  comparison  can  be  made  that 
will  give  the  extent  of  the  changes  that  have  occurred. 

There  is  a  good  depth  and  width  of  channel  for  all  navigation  except 
through  a  stretch  extending  from  Vallejo  to  South  Vallejo,  in  length 
about  four-fifths  of  a  mile.  About  in  the  middle  of  this  stretch,  oppo- 
site the  dividing  line  between  the  two  towns  and  directly  in  mid-chan- 
nel, there  is  a  rocky,  shoal  known  as  Commission  Rock,  which  is  bare  at 
low  water.  There  is  good  water  on  the  westerly  or  navy- yard  side  of 
it,  where  3J  fathoms  can  be  carried.  The  channel  on  the  easterly  side 
has  been  shoaling  for  years,  and  there  is  a  long  tail  of  rock  stretching 
to  the  southeast.  Within  the  3-fathom  curve  the  length  of  this  shoal 
is  about  one-fourth  of  a  mile,  with  a  width  across  at  the  location  of  the 
beacon  of  about  550  feet.  The  ruling  depth  through  the  stretch  in 
question  is  about  3£  fathoms  at  mean  low  tide.  In  my  opinion,  this 
depth  is  not  as  great  as  should  be  desired  for  the  purposes  of  a  naval 
establishment  like  that  at  Mare  Island,  not  only  for  the  larger  ships  of 
the  Navy,  but  likewise  for  vessels  of  supply.  It  was  stated  to  me  at 
the  time  of  the  examination  that  a  ship  loaded  with  coal  intended  for 
the  navy-yard  was  compelled  to  discharge  a  portion  of  her  cargo  at 
San  Francisco,  as  the  draft  was  too  great  to  approach  the  yard. 

Considering  the  above  facts  in  the  case,  and  that  the  importance  of 
the  naval  establishment  at  Mare  Island  demands  a  channel  free  from  all 
obstructions  and  of  sufficient  depth  for  all  classes  of  ships,  I  am  of  the 
opinion  that  Napa  River  at  this  point,  or  Mare  Island  Strait,  as  it  is 
properly  called,  is  worthy  of  improvement  by  the  General  Government. 
The  cost  of  a  survey  and  incidental  expenses  will  not  exceed  $400. 
Very  respectfully,  your  obedient  servant, 

W.  n.  H.  Benyaurd, 
Lieut  Col.,  Corps  o/  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
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R  R  II. 

ESTABLISHMENT   OF  HARBOR  LINES  AT  WILMINGTON  HARBOR, 

CALIFORNIA. 

San  Francisco,  Oal.,  April  309 1895. 

General  :  Under  date  of  July  18, 1891,  a  Board  of  Engineer  Officers, 
consisting  of  Col.  G.  H.  Mendell,  Maj.  W.  H.  Heuer,  and  inyself,  ren- 
dered a  report  recommending  for  adoption  certain  pierhead  and  balk- 
bead  lines  at  Wilmington  Harbor,  California.  On  July  8,  1892,  the 
Board  submitted  a  supplementary  report  recommending  the  extension 
of  the  lines  on  the  easterly  side  of  the  harbor  to  cover  the  front  of  the 
property  of  the  Los  Angeles  Terminal  Railway  Company  on  Rattlesnake 
Island.  The  lines  as  laid  out  received  the  approval  of  the  Secretary 
of  War. 

The  map,  as  submitted,  and  upon  which  the  lines  were  laid  out,  was 
'from  a  survey  made  for  the  purpose  by  Lieutenant  Meyler.  Upon  lay- 
ing out  the  lines  at  first  it  was  found  that  the  map  did  not  agree  with 
others  on  file  in  the  office  and  which  had  always  been  accepted  as  cor- 
rect Lieutenant  Meyler  went  over  his  work  again  and  reported  his 
survey  as  practically  correct. 

Surveys  of  a  more  recent  date,  made  under  my  direction,  and  others 
by  the  Terminal  Railway  Company  in  connection  with  the  wharf  front, 
confirm  the  incorrectness  of  Lieutenant  Meyler's  survey  in  certain  por- 
tions of  the  upper  basin ;  the  width  across  is  somewhat  greater  than  as 
determined  by  him.  The  construction  of  the  wharves  had  not  pro- 
gressed very  far  when  the  errors  were  discovered,  so  that  the  terminal 
company  was  directed  to  keep  the  wharf  front  on  what  would  be  con- 
sidered correct  harbor  lines  when  duly  established. 

I  have  caused  a  new  map  to  be  made,  and  have  laid  down  upon  it 
certain  lines  which  are  recommended  for  new  harbor  lines  in  place  of 
those  already  accepted  and  approved.  Additional  lines  have  also  been 
laid  out  in  front  of  Smiths  Island.  This  is  done  from  the  fact  that  the 
San  Pedro  Lumber  Company,  owning  the  water  front  of  the  island,  has 
applied  to  the  county  supervisors  for  a  wharf  franchise.  There  is  not 
sufficient  depth  of  water  along  this  front  for  the  purposes  of  the  com- 
pany, and  there  is  no  prospect  of  any  work  being  done  in  the  near 
future  to  increase  it  unless  the  company  does  it;  still  as  a  franchise  will 
be  granted,  it  has  been  deemed  better  to  extend  the  harbor  lines  to 
cover  the  property  in  question.  The  following  is  a  complete  descrip- 
tion of  the  proposed  harbor  lines  for  Wilmington  Harbor,  California: 

WESTERLY  SIDE  OP  HARBOR. 

PIERHEAD  LINK. 

In  front  of  Smiths  Island, — Beginning  at  a  point  in  the  center  of  the 
main  track  of  the  Southern  Pacific  Railroad  Company  and  on  the  top 
edge  of  the  abutment  of  the  railroad  trestle  at  the  northerly  side  of 
Smiths  Island :  thence  to  a  point  50  feet  therefrom  and  on  a  line  at  right 
angles  to  said  track  at  the  point  of  beginning;  thence  to  a  point  dis- 
tant 290  feet  from  center  of  said  track  and  on  a  line  at  right  angles  to 
said  track  at  a  point  200  feet  Southerly  from  the  point  of  beginning; 
thence  parallel  to  the  said  track  to  a  point  on  a  line  at  right  angles  to 
the  railroad  track  at  a  point  16  feet  south  of  the  top  edge  of  the  abut- 
ment of  the  trestle  at  the  southerly  end  of  Smiths  Island ;  thence  to  the 
point  16  feet  south  of  the  top  edge  of  the  abutment  .of  the  trestle  and 
in  the  center  of  the  track. 
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From  the  line  last  mentioned  a  gap  will  be  left  for  the  channel 
between  Smiths  Island  and  the  mainland  on  which  is  the  town  of  San 
Pedro. 

In  front  of  toxcn  of  San  Pedro. — Beginning  at  a  point  in  the  center  of 
the  railroad  main  track  and  on  the  top  edge  of  the  abutment  of  the 
trestle  at  the  northern  side  of  the  town  of  San  Pedro ;  thence  to  a  point 
50  feet  from  the  center  of  said  track  on  a  line  at  right  angles  to  direction 
of  the  track ;  thence  to  the  northeasterly  corner  of  the  wharf  of  the  San 
Pedro  Lumber  Company  as  at  present  constructed,  which -corner  is  dis- 
tant 258  feet  from  the  center  of  the  main  track  of  the  Southern  Pacific 
Railroad  Company;  thence  along  the  face  of  said  wharf  703  feet  to  a 
point  193.6  feet  from  the  center  of  the  main  track  of  the  Southern  Paci  fie 
Railroad  Company;  thence  to  a  point  on  the  prolongation  of  the  south- 
erly boundary  of  Third  street  in  the  town  of  San  Pedro  and  distant  693 
feet  from  the  easterly  side  of  Beacon  street;  thence  to  a  point  552  feet 
easterly  of  the  easterly  line  of  Beacon  street  and  70  feet  northerly  of 
the  northerly  side  of  Fifth  street;  thence  along  the  face  of  the  wharf  of 
the  Southern  Pacific  Railroad  Company  in  a  curve  substantially  parallel 
to  the  single  work  of  the  east  jetty  of  the  harbor  to  the  southeasterly  cor- 
ner of  said  wharf;  thence  in  a  straight  line  to  the  west  jetty,  through 
a  point  which  is  on  the  prolongation  of  the  northerly  line  of  Seventeenth 
street,  and  distant  1,950  feet  from  the  easterly  line  of  Beacon  street 
prolonged. 

BULKHEAD  LINE. 

Front  of  Smiths  Island. — The  bulkhead  line  begins  at  the  point  of 
beginning  of  the  pierhead  line  and  follows  the  course  of  the  latter  until 
it  reaches  a  point  200  feet  distant  from  the  center  of  the  railroad  track ; 
thence  it  runs  parallel  to  said  track  until  the  pierhead  line  is  again 
intersected,  whence  it  follows  the  course  of  the  latter  to  the  end. 

Bulkhead  line  in  front  of  town  of  San  Pedro. — There  is  a  bulkhead 
already  constructed  to  protect  the  tracks  of  the  Southern  Pacific  Com- 
pany. The  line  of  the  face  of  that  portion  of  the  bulkhead  from  its 
upper  or  northerly  point  opposite  Smiths  Island  at  the  railroad  trestle 
abutment  to  the  point  where  it  joins  the  southerly  end  of  the  present 
wharf  construction  is  adopted  as  a  part  of  the  bulkhead  line  herein  rec- 
ommended. From  the  point  last  mentioned  the  line  is  continued  par- 
allel to  the  pierhead  line  until  it  intersects  the  west  jetty. 

DISTANCES  OF  BULKHEAD  FROM  CENTER  OF  TRACK  OF  SOUTHERN  PACIFIC  RAILROAD. 

'    At  point  where  center  line  of  track  crosses  following  street  lines,  dis- 
tances measured  perpendicular  to  track : 

Feet. 

North  Bide  Ninth  street 20.00 

South  Bide  Eighth  street 9.00 

South  side  Seventh  street 10. 00 

South  side  Sixthstreet 10.24 

South  side  Fifth  street 8.80 

South  side  Fourth  street 13.46 

South  side  Third  street 14.97 

North  side  Seventh  street 10. 07 

North  side  Sixth  street 10.13 

EASTERN  SIDE  OF  HARBOR. 

PIERHEAD  LIKE. 

Beginning  at  a  point  on  the  prolongation  of  the  southerly  line  of 
Eleventh  street  in  the  town  of  San  Pedro,  and  distant  360  feet  from 
the  single  work  of  the  east  jetty;  thence  to  a  point  on  the  prolongation 
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of  the  southerly  side  of  Ninth  street  and  500  feet  distant  from  the  pier- 
head line  established  for  the  western  side  of  the  harbor;  thence  in  a 
curve  substantially  parallel  to  the  line  of  the  single  work  of  the  east 
jetty  to  a  point  on  the  prolongation  of  the  northerly  side  of  Fourth 
street;  thence  to  a  point  on  a  line  normal  to  the  single  work  at  its 
northerly  end  and  distant  284  feet  from  said  single  work ;  thence  to  the 
southwesterly  corner  of  the  wharf  of  the  Crescent  Coal  Company,  as  at 
present  constructed;  thence  to  a  point  on  a  line  normal  to  the  direction 
of  the  track  of  the  Southern  Pacific  Railroad  Company  passing  through 
the  northeasterly  corner  of  the  wharf  of  the  San  Pedro  Lumber  Com- 
pany, and  distant  805  feet  from  said  corner;  thence  to  a  point  on  a  line 
normal  to  the  direction  of  the  track  of  the  Southern  Pacific  Railroad 
Company  passing  through  the  top  edge  of  the  trestle  abutment  of  the 
northern  side  of  Smiths  Island,  and  distant  1,500  feet  from  the  center 
of  said  track. 

BULKHEAD  LINK. 

Beginning  at  a  point  on  the  prolongation  of  the  southerly  line  of 
Eleventh  street  in  the  town  of  San  Pedro,  and  distant  30  feet  from  the 
tingle  work  of  the  east  jetty ;  thence  parallel  to  the  line  of  said  single 
fork  to  a  point  on  a  line  normal  to  said  single  work  passing  through 
its  northerly  end;  thence  on  a  line  normal  to  the  single  work  to  a  point 
distant  90  feet  trom  the  pierhead  line;  thence  parallel  to  the  pierhead 
line  to  the  line  through  the  northeasterly  corner  of  the  wharf  of  the 
San  Pedro  Lumber  Company  drawn  normal  to  the  track  of  the  South- 
ern Pacific  Railroad  Company,  excepting  that  where  this  bulkhead  line 
intersects  the  line  of  high  water  the  latter  line  will  be  followed  as  the 
bulkhead  line  until  a  point  is  reached  distant  90  feet  from  the  pierhead 
fee;  thence  from  the  point  opposite  the  corner  of  the  San  Pedro  Lum- 
ber Company's  Wharf  above  mentioned  to  a  point  on  a  line  normal  to 
the  track  of  the  Southern  Pacific  Railroad  Company,  passing  through 
the  top  edge  of  the  abutment  of  the  trestle  ou  the  northerly  side  of 
Smiths  Island  and  distant  1,650  feet  from  the  center  of  said  track. 

The  lines  hereinbefore  described  and  the  points  above  mentioned  are 
shown  and  located  on  the  accompanying  map,*  which  is  to  be  considered 
*ith  and  which  forms  a  part  of  this  description.  With  the  exception 
°f  the  additional  lines  in  front  of  Smiths  Island,  the  lines  as  above 
described  are  substantially  those  originally  adopted  by  the  Board,  the 
difference  being  that  they  are  now  delineated  on  a  correct  map. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Corps  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  6,  1895. 
Respectfully  submitted  to  the  Secretary  of  War,  recommended  for 
approval. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
.  Note. — The  lines  described  in  the  above  report  and  shown  on  the  map  accoinpany- 
H  ^ere  approved  by  the  Secretary  of  War  under  date  of  May  7, 1895,  the  approval 
"ting  indicated  on  the  map. 

*  Omitted.  ""  — —  — 

Digitized  by  VjOOQlC 


Digitized  by  VjOOQlC  . 


APPENDIX  S  S. 


IMPROVEMENT  OF  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND  TRIB- 
UTARIES, AND  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA  NORTH  OF 
SAN  FRANCISCO. 


REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  -FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  San  Joaqu  in  River,  California. 

2.  Mokelumnto  River.  California. 

3.  Sacramento  and  Feather  rivers,  Cali- 

fornia. 


4.  Petaluma  Creek,  California. 

5.  Humboldt  Harbor  and  Bay, California. 


EXAMINATIONS  AND   SURVEYS. 


6.  Feather      River,     California,  above  ,    9.  American  River,  California. 

Marysville.  i  10.  Old  River   Branch  of  San  Joaquin 

7.  Georgian  a  River,  California.  |  River,  California. 

&  Mendocino  Harbor,  California.  I  11.  Crescent  City  Harbor,  California. 


United  States  Engineer  Office, 

San  Francisco,  Cal.y  July  3,  1895. 
Genebax  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  fiscal  year  ending  June  30,  1895. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Oraighill, 

Chief  of  Engineers,  U.  S.  A. 


SS  i. 

IMPROVEMENT  OP  SAN  JOAQUIN  RIVER,  CALIFORNIA. 

Description. — The  San  Joaquin  Eiver,  from  Firebaugh  to  its  mouth, 
flows  in  a  general  northwesterly  direction  and  empties  into  Suisun  Bay 
near  the  mouth  of  the  Sacramento.    During  its  high-water  stage  the 
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river  is  navigable  for  light-draft  boats  to  Hills  Ferry,  nearly  100  miles 
above  Stockton,  and  sometimes  even  to  Firebaugh,  nearly  100  miles 
farther.  During  the  periods  of  high  water,  however,  there  is  but  little 
freight  available  for  boats,  while  during  low-water  periods  there  is  not 
enough  water  in  the  upper  river  for  navigation  purposes.  The  lower 
river  below  Stockton  is  practically  an  estuary. 

Original  condition. — Before  improvement  the  low-water  channel  to 
Stockton  was  only  6  feet  in  depth,  while  the  upper  river  above  Stock- 
ton was  navigable  but  for  few  months  in  the  year,  during  high-water 
stage,  and  then  only  for  boats  drawing  2  feet  of  water  or  less. 

Work  prior  to  June  30, 1894. — The  project  for  the  improvement  of  this 
river  was  adopted  in  1877  and  slightly  modified  in  1881  and  1888.  It 
has  for  its  object  to  secure  and  maintain  by  dredging  a  channel  9  feet 
deep  at  low  water  and  100  feet  wide  through  the  tidal  portions  of  the 
river  and  Stockton  Slough  to  Stockton,  and  a  channel  4  feet  deep  at  low 
water  and  100  feet  wide  to  Millers  Warehouse,  in  Mormon  Slough;  the 
temporary  improvement  of  the  low- water  channel  by  dredging,  scraping, 
the  removal  of  snags,  and  the  construction  of  small  wing  dams  and  the 
closure  or  partial  closure  of  Paradise  Cut  and  Laird  Slough. 

Up  to  1887  all  the  dredging  on  this  river  was  done  by  contract  and 
the  price  varied  from  45  to  15  cents  per  cubic  yard.  In  1887  a  dredge 
was  built  by  the  Government,  and  since  that  time  the  cost  has  averaged 
less  than  10  cents  per  cubic  yard.  Dredging  has  been  carried  on  each 
year  during  the  low  stage  of  the  river,  and  the  river  has  also  been 
straightened  by  three  cut-offs  near  Devils  Elbow,  one  at  Head  Reach, 
a  double  cut-off  in  the  narrows  below  Stockton,  and  a  double  cut-off  at 
Twenty-one  Mile  Slough.  All  the  cut-offs  made  have  been  self-main- 
taining. 

In  December,  1888,  a  dam  for  the  partial  closure  of  Paradise  Cut  was 
completed.  During  the  excessive  floods  of  1891  it  was  injured  beyond 
repair,  and  was  rebuilt  in  the  fall  of  1891.  It  was  again  repaired 
in  1892. 

A  dam  was  also  constructed  across  Laird  Slough  during  August  and 
September,  1891.  Owing  to  damage  by  flood  it  was  partially  rebuilt 
in  the  fall  of  1892. 

Amount  expended  and  results  obtained  to  June  30,  1894. — The  amount 
expended  on  the  San  Joaquin  River  up  to  June  30, 1894,  was  $321,260.44. 
The  constant  work  of  improvement  had  given  and  maintained  a  low- 
water  channel  of  9  feet  in  depth  to  Stockton,  and  rendered  steamboat- 
ing  to  that  city  comparatively  easy  and  safe  all  the  year  round. 

The  upper  river  had  been  improved  by  the  partial  closure  of  Para- 
dise Cut  and  Laird  Slough,  but  the  annual  time  of  navigation  was  not 
materially  lengthened. 

APPROPRIATIONS. 


August  14,  1876 $20,000 

June  14,  1880 20,000 

March  3, 1881 40,000 

August2,  1882 40,000 

JuIyB,  1884 20,000 

August5,  1886 18,750 


August  11, 1888 $25,000 

September  19, 1890 75,000 

July  13, 1892 65,000 

August  17, 1894 50,000 

Total 373,750 


Report  of  operations  for  the  past  fiscal  year. — At  the  end  of  August, 
1894,  the  low- water  dam  at  Laird  Slough  had  become  so  weakened  that 
it  was  m  danger  of  being  flanked  at  the  next  high  water  and  required 
immediate  attention.  Bids  were  therefore  invited  to  repair  it,  and  the 
following  received : 
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Darby  L&ydon,  San  Francisco,  Cal. : 

1,320  linear  feet  of  round  piles,  at  35  cents  per  foot $462.00 

4,800  linear  feet  sheet  piles  at  $0. 1527  per  foot 732. 96 

12,000  wales  and  braces, at  $0.023 5  per  foot 277.33 

225  vardsof  excavation,  at  $1.30  per  yard 292.50 

400  tons  of  stone,  at  $4,524  per  ton 1,810.00 

200  cords  of  brnsh ,  at  $2. 80  per  cord 560. 00 

Driving  40  piles,  at  $5  per  pile 200.00 

Total 4,334.79 

Cotton  Bros.  &  Co. ,  San  Francisco,  Cal. : 

1,320  linear  feet  of  round  piles,  at  20  cents  per  foot 264.00 

4,800  linear  feet  of  sheet  piles,  at  30  cents  per  foot 1, 440. 00 

12,000  feet  wales  and  braces,  at  $0,024  per  foot 288.00 

225  yards  of  excavation,  at  40  cents  per  yard 90. 00 

400  tons  of  stone,  at  $2.80  per  ton 1,120.00 

200  cords  of  brush,  at  $3.60  per  cord. 720.00 

Driving  40  piles,  a t  $6  per  p il e 240. 00 

Total 4,162.00 

V.  H.  Healy,  San  Francisco,  Cal. : 

1,320  linear  feet  of  round  piles,  at  20  cents  per  foot 264. 00 

4,800  linear  feet  of  sheet  piles,  at  25  cents  per  foot 1, 200. 00 

12,000  feet  wales  and  braces,  at  $0,018  per  foot 216.00 

225  yards  of  excavation,  at  25  cents  per  yard 56. 25 

400  tons  of  stone,  at  $3.50  per  ton 1,400.00 

200  cords  of  brush,  at  $3.75  per  cord 750.00 

Driving  40  piles,  at  $4.00  per  pile 160.00 

Total 4,046.25 

B.  McMahon  &  Son,  San  Francisco,  Cal. : 

1,320  linear  feet  of  round  piles,  at  29  cents  per  foot 382. 80 

4,800  linear  feet  of  sheet  piles,  at  21  cents  per  foot 1, 008. 00 

12,000  feet  of  wales  and  braces,  at  $0,035  per  foot 396.00 

225  yards  of  excavation,  at  50  cents  per  yard 112. 50 

400  tons  of  stone,  at  $4.80  per  ton 1,920.00 

200  cords  of  brush,  at  $4.35  per  cord : 870.00 

Driving  40  piles,  at  $4.80  per  pile 192.00 

Total 4,881.30 

Angus  McKinnon,  Stockton,  Cal. : 

1,320  linear  feet  of  round  piles,  at  27  cents  per  foot 356. 40 

4,800  linear  feet  of  sheet  piling,  at  20  cents  per  foot 960. 00 

12,000  feet  of  wales  and  braces,  at  $0,027  per  foot 324. 00 

225  yards  of  excavation,  at  50  cents  per  yard 112. 50 

400  tons  of  stone,  at  $3.50  per  ton 1,400.00 

200  cords  of  brush,  at  $1 .70  per  cord 340. 00 

Driving  40  piles,  at  $4.50  per  pile 180. 00 

Total 3,672.90 

Contract  was  entered  into  with  Angus  McKinnon,  of  Stockton,  for 
the  work,  which  was  commenced  October  22,  1894,  and  completed 
December  1, 1894. 

The  east  bank,  where  much  erosion  had  occurred,  was  protected  by  a 
bulkhead  184.6  feet  long,  measured  around  the  top;  the  structure  con- 
sisted of  Wakefield  sheet  piling,  each  made  of  three  2-inch  planks, 
driven  to  a  depth  of  8  to  15  feet  below  low-water  level.  These  sheet 
piles  were  supported  by  wales  of  10  by  12  inch  pine,  fastened  to  round 
piles  driven  0  feet  apart  on  three  sides  of  a  square.  This  structure 
forms  an  abutment  for  the  east  or  right  hand  end  of  the  dam. 

The  old  boxes  of  sand  and  some  of  the  fascines  were  removed  to 
secure  a  firm  foundation  for  the  new  work;  around,  between,  and  for 
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20  feet  in  front  of  the  piles  in  the  old  dam,  loose  brash  was  placed  and 
weighted  with  large  pieces  of  granite.  The  slopes  of  the  banks  were 
also  protected  with  brush  and  stone.  The  dam  as  repaired  is  6  feet 
above  low- water  level. 

The  following  items  of  material  were  used  in  repairs:  1,259  linear 
feet  of  piles  (round);  4,624  linear  feet  of  sheet  piles;  10,330  feet  of 
wales  and  braces;  457  tons  of  stone;  318  cords  of  brush.  The  total 
cost  of  the  work,  including  inspection  and  engineering  expenses,  was 
$4,251.10. 

The  channel  in  Stockton  Slough  having  again  shoaled,  the  dredge  was 
set  to  work  there  on  October  10, 1894,  and  continued  to  dredge  until 
January  15, 1895,  when  the  river  rose  to  such  an  extent  as  to  render 
further  work  unnecessary.  During  this  time  cuts  were  made  aggre- 
gating 9,645  feet  in  length,  50  feet  in  width,  and  to  a  depth  of  9  to  10 
feet  below  low  water,  in  doing  this  100,986  cubic  yards  of  material 
were  dredged  and  pumped  on  shore.  The  cost  of  the  work  was 
$7,637.51,  or  7.5  cents  per  cubic  yard. 

After  the  dredge  was  laid  up  for  the  season  the  machinery  was  found 
to  be  in  such  condition  as  to  require  extensive  repairs,  and  the  boilers 
unfit  for  further  service.  Bids  were  invited  and  opened  April  25, 1895. 
The  following  were  received : 

For  new  boilers — 

Wm.  J.Brady,  San  Francisco,  Cal $3,475.00 

T.  J.  Moynihan,  San  Francisco,  Cal 2,495.00 

J.  A.  Cunningham,  Sacramento,  Cal. : 

With  Otis  brand  of  steel 2,697.00 

With  other  brand  of  steel 2,631.00 

Wm.  Dick,  San  Francisco,  Cal 3,200.00 

P.  F.  Dandon,  San  Francisco,  Cal 3,095.00 

Risdoti  Iron  and  Locomotive  Works,  San  Franoisco,  Cal 3, 417. 00 

For  repairs  to  machinery : 

T.  J.  Moynihan,  San  Francisco,  Cal ; 1,707.95 

Atlas  Iron  Works,  San  Francisco,  Cal 1,820.00 

E.  F.  Cadle  &  Sons,  Stockton,  Cal 1,696.00 

P.  F.  Dundon,  San  Francisco,  Cal , 2,629.00 

W.  E.  Tretheway,  Stockton,  Cal 1,275.00 

F.  Loftis,  San  Francisco,  Cal 2,495.00 

Risdon  Iron  and  Locomotive  Works,  San  Francisco,  Cal 2, 073. 00 

Contract  was  entered  into  with  T.  J.  Moynihan,  of  San  Francisco,  for 
the  new  boilers,  and  with  W.  E.  Tretheway,  of  Stockton,  for  repairing 
the  machinery.  The  work  was  in  progress,  but  had  not  been  completed 
at  the  end  of  the  fiscal  year. 

The  hull  of  the  dredge  also  required  repairing,  as  many  of  the  timbers 
had  become  rotten.  It  was  therefore  hauled  out  on  the  ways  at  Ala- 
meda Point  and  put  in  thorough  order. 

Early  in  October,  1894,  a  small  party  was  sent  to  Hills  Ferry,  the 
head  of  navigation  on  the  San  Joaquin  River,  and  proceeded  from  there 
downstream,  removing  such  snags  and  other  obstructions  as  impeded 
navigation.  The  party  worked  from  small  skiffs,  the  river  being  too 
shallow  to  permit  of  the  use  of  a  large  boat,  and  on  foot,  using  small 
charges  of  giant  powder  to  assist  them  in  removing  the  snags.  During 
the  low- water  period,  while  the  snagging  was  being  done,  the  skiffs 
used  by  the  working  party  frequently  got  aground  in  the  channel. 

By  the  middle  of  December  the  work  was  completed  as  far  down  as 
the  San  Joaquin  Bridge,  when  the  river  rose  to  such  an  extent  as  to 
stop  further  work.  During  the  time  work  was  in  operation,  125  miles 
of  the  San  Joaquin  River  and  18  miles  of  the  Tuolumme  were  cleared 
of  snags  and  other  obstructions.    There  were  removed  from  the  San 
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Joaquin  River  368  limbs  of  trees*  70  trees,  and  556  snags,  to  do  which 
586  blasts  were  fired,  using  572  pounds  of  giant  powder. 

From  the  Tuolumne  41  limbs  of  trees,  28  trees,  and  152  snags  were 
removed,  to  do  which  160  blasts  were  fired,  using  101  pounds  of  giant 
powder.  The  total  cost  of  the  work,  which  has  been  of  considerable 
benefit  to  navigation,  was  $1,108.95. 

On  May  4, 1895,  a  small  party  was  again  sent  to  the  upper  San  Joa- 
quin River  to  remove  some  snags  which  had  formed  and  obstructed 
navigation.  The  work  was  completed  by  May  14, 1895,  leaving  a  chan- 
■el  free  from  snags  from  the  San  Joaquin  Bridge  to  the  head  of  navi- 
gation.   This  work  cost  $219.50. 

At  the  San  Joaquin  Bridge,  which  crosses  the  river  about  20  miles 
sbove  Stockton,  several  shoals  had  formed  obstructing  the  passage  of 
boats.  To  remove  these  shoals  three  wing  dams  were  built.  Commenc- 
ing 900  feet  above  the  bridge,  a  dam  was  run  out  100  feet  into  the 
stream;  255  feet  lower  downstream  another  dam,  113  feet  long,  was 
placed,  and  a  third  was  built  255  feet  still  lower  down.  This  latter  was 
122  feet  long.  The  dams  were  arranged  to  concentrate  the  current  into 
the  left  hand  draw  opening  of  the  bridge,  and  endeavor  to  scour  a 
good  channel  there. 

The  dams  were  built  of  brush,  sunk  with  bags  of  sand,  and  weighted 
with  boxes  filled  with  sand.  The  brush  was  held  in  place  by  4  by  4 
inch  pine  piles,  from  12  to  20  feet  in  length.  They  were  driven  4  feet 
apart  each  way,  and  to  a  penetration  of  5  to  8  feet.  The  rows  of  piles 
were  held  together  with  1  by  6  inch  boards  nailed  to  each  pile.  The 
height  of  the  dam  i$  about  2  feet  above  low  water.  An  old  roadway, 
which  led  to  the  ferry  maintained  here  before  the  bridge  was  built,  was 
also  removed,  and  a  depth  of  2  feet  at  lowest  stage  of  the  river  secured. 
The  total  cost  of  the  work,  including  engineering  and  inspection 
expenses,  was  $1,328.57. 

In  October,  1894,  the  dam  at  Paradise  Cut  required  some  repairs  to 
make  it  secure  against  the  floods  of  the  winter.  A  small  party  was  put 
to  work  strengthening  it,  and  it  was  made  secure  at  a  cost  of  $517. 

Amount  expended  and  results  obtained  during  the  past  fiscal  year. — The 
amount  expended  on  the  San  Joaquin  Kiver  during  the  past  fiscal  year 
was  $20,985.97,  making  the  total  amount  thus  far  expended  $342,246.41. 
A  low- water  channel  of  9  feet  in  depth  has  been  maintained  to  Stockton, 
and  there  has  been  no  interruption  to  steamboat  traffic  to  that  city.  In 
the  upper  river,  above  Stockton,  the  snagging  has  benefited  navigation. 
Future  operations. — Dredging  is  necessary  each  year  to  keep  Stockton 
Slough  in  a  navigable  condition;  in  fact,  without  it  steamboats  would 
soon  be  unable  to  reach  Stockton.  When  funds  permit,  the  cut-offs  at 
Head  Reach  and  Twenty-one  Mile  Slough  can  be  increased  in  width 
and  depth  with  advantage  to  navigation.  Some  work  may  also  be  nec- 
essary on  the  wing  dams  near  San  Joaquin  Bridge,  and  in  the  upper 
river  more  or  less  snagging  will  be  advantageous. 

With  any  fixture  appropriations,  depending  on  the  amount  and  the 
requirements  of  commerce,  it  is  proposed  to  continue  work  in  the  fol- 
lowing order,  unless  Congress  should  otherwise  direct: 

1.  Dredging  to  maintain  9  feet  depth  to  Stockton .*. $40,000 

2.  Increasing  cut-off  at  Head  Reach,  in  width,  depth,  or  both 37, 750 

3.  Increasing  cut-off  at  Twenty-one  Mile  Slough,  in  width,  depth,  or  both. .    20, 000 

i.  Snagging,  etc.,  in  upper  river 10,000 

5.  Strengthening  wing  dams  at  San  Joaquin  Bridge 2,000 

Total.... •_••••-: 109,750 
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All  the  above  amounts  can  be  advantageously  expended  in  one  fiscal 
year. 

Remarks. — The  trade  between  San  Francisco  and  Stockton  is  large 
and  important,  there  being  two  regular  lines  of  steamers  running  steam- 
boats every  week  day  between  the  two  cities.  The  commerce  of  the 
river  is  now  carried  on  12  steamers  of  from  98  to  880  tons,  averaging 
550  tons,  and  drawing  1.5  to  7  feet  of  water,  on  14  barges  of  from  160 
to  660  tons,  averaging  300  tons,  and  on  several  scow  schooners. 

While  the  improvements  made  have  been  of  the  greatest  benefit  to 
navigation,  it  is  doubtful  if  they  have  caused  any  reduction  in  the  rates 
of  freight  or  insurance.  It  is  almost  certain,  however,  that  if  they  were 
discontinued  there  would  soon  be  a  material  increase. 

A  rod  record  showing  the  stage  of  the  river  at  San  Joaquin  Bridge 
from  June  1, 1894,  to  May  31, 1895,  is  inclosed. 

Money  statement. 

July  1, 1894,  balance  unexpended $2,489.56 

Amount  appropriated  by  act  of  August  17,1894 50,000.00 

52, 489. 56 
*  June  30,  1895,  amount  expended  during  fiscal  year 20, 985. 97 

July  1, 1895,  balance  unexpended 31,503.59 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 770. 00 

July  1,  1895,  balanoe  available 27,733.59 

{Amount  (estimated)  required  for  completion  of  existing  project ( *) 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897  109, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


STATISTICS  OF  TRADE. 

The  following  statement  of  the  freight  carried  on  the  San  Joaquin  River  by  the 
boats  and  barges  of  the  California  Navigation  and  Improvement  Company  was  fur* 
nished  by  Captain  Corcoran,  the  manager  of  the  company : 

Down  freight : 

Grain  from  Stockton tons..  42,713 

Grain  from  points  above do. . .  5, 827 

Grain  from  points  on  Old  River do...  8,496 

Mill  stuffs  from  Stockton do...  79,073 

Produce do...  15,890 

Miscellaneous  freight do...  10,000 

161,999 

Up  freight : 

Lumber  to  Stockton do...  42,045 

Miscellaneous  freight  to  Stockton do...  30,200 

Miscellaneous  freight  to  up-river  points do . . .    3, 900 

76,145 

Total  freight  carried 238,144 

Passengers 100,178 

The  following  statement  of  freight  carried  by  the  Union  Transportation  Company 
between  San  Francisco  and  Stockton  during  the  past  year  was  furnished  by  Capt. 
J.  H.  Phillips,  the  secretary  of  the  company: 

Miscellaneous  freight tons..  52,460 

*  Indeterminate. 
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The  following  freight  was  carried  on  the  river  by  the  steamer  Ellen,  Capt.  A.  F. 
Williams,  owuer: 

Hay tons..  1,896 

Lumber do". . .        96 

Cordwood do...  3,115 

Total 5,107 

This  makes  the  total  tonnage  for  this  river  reported  by  the  carriers  295,651  tons.- 
This  does  not  include  the  freight  carried  on  numerous  scow  schooners,  of  which  it  is 
impossible  to  collect  statistics. 


SS2. 
IMPROVEMENT  OF  THE  MOKELUMNE  RIVER,  CALIFORNIA. 

Description. — The  Mokelumne  River  is  a  tributary  of  the  San  Joaquin, 
and  enters  it  about  20  miles  above  the  mouth  of  the  latter.  In  the  lower 
part  of  its  course  it  is  subject  to  tidal  influence,  and  is  always  naviga- 
ble to  New  Hope  Landing.  Although  in  seasons  of  high  water  boats 
go  a  few  miles  farther  upstream,  New  Hope  Landing  is  practically  the 
head  of  navigation.  At  this  point  the  channel  separates  into  the  north 
and  south  forks,  which  unite  again  about  4  miles  before  reaching  the 
San  Joaquiu.  The  length  of  the  north  fork  is  9  miles,  and  of  the  south 
fork  14  miles. 

Original  condition.— Before  improvement  navigation  on  this  river  was 
dangerous  and  difficult  on  account  of  numerous  snags  and  overhanging 
trees. 

Work  prior  to  June  30, 1894.— A  project  for  the  improvement  of  this 
river  was  made  in  1884,  having  for  its  object  the  removal  of  the  trees 
and  snags  obstructing  navigation.  Both  forks  of  the  river  were  cleaned 
out  in  1884,  1885, 1886, 1887,  and  1888,  rendering  steamboating  to  the 
head  of  navigation  easy  and  safe.  This  completed  the  project  as  out- 
lined,  and  since  then  no  work  of  improvement  has  been  done  on  the  river. 

Amount  expended  and  results  obtained  to  June  30, 1894. — The  amount 
expended  on  this  river  up  to  June  30, 1894,  was  $12,480.70.  Since  1888 
snags  have  re-formed,  trees  regrown,  and  the  channel  again  requires 
clearing  out,  although  navigation  has  not  been  interrupted.  Another 
obstruction  is  a  point  of  land  jutting  out  into  the  channel  opposite  New 
Hope  Landing.  This  landing,  at  the  junction  of  the  two  forks,  is  the 
most  important  one  on  the  river.  The  south  fork,  which  is  bridged  at 
this  point,  is  hardly  navigable  for  1 J  miles  below.  The  river  proper  and 
the  north  fork  make  a  j  unction  which  is  nearly  a  right  angle.  The  point 
of  land  referred  to,  being  a  tongue  between  the  river  and  the  north  fork, 
is  constantly  extending  into  the  fork,  increasing  the  curvature  of  the 
bend,  and  in  consequence  of  the  current  making  it  difficult  for  a  boat 
to  get  to  the  landing  at  New  Hope. 

APPROPRIATIONS. 

Joly5,  1884 $8,500 

Augusts,  1886 2,500 

August  11,  1S88 : 2,000 

*uyl3,  1892 2,500 

August  17,  1894 2,500 

Total 18,000 

Amount  expended  and  results  obtained  during  the  past  fiscal  year. — The 
amount  expended  during  the  past  fiscal  year  was  $43.50.    No  further 
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results  were  obtained,  as  no  work  was  done  on  the  river  daring  the 

fiscal  year. 

[    The  appropriation  act  of  1894  contains  the  following  language: 

i  Improving  Mokelumne  River,  California:  Continuing  improvement,  two  thousand 
five  hundred  dollars,  including  snagging  as  far  as  county  bridge  at  Thornton's,  on 
said  river :  Provided,  That  no  part  of  said  sum  shall  be  used  until  the  drainage  canal 
cut  by  private  parties  near  New  Hope  Landing  shall  have  been  closed. 

I  This  canal  has  been  closed  in  due  course.  An  examination  was  then 
made  of  that  portion  of  the  river  above  New  Hope  Landing,  extending 
up  the  river  as  far  as  Thornton's  Bridge,  with  a  view  to  ascertaining  what 
snags  were  in  the  way.  It  was  found  that  the  banks  above  New  Hope 
Landing  were  lined  with  trees,  which  contracted  the  channel,  some  15  to 
20  feet  that  in  places  was  only  about  50  feet  wide.  With  the  exception 
of  a  few  trees,  however,  none  of  the  growth  was  at  all  dangerous  to 
navigation,  as  it  could  be  easily  brushed  aside  by  very  light-draft 
vessels.    There  were  found  also  3  snags  which  require  removal. 

The  obstacle  now  remaining  is  the  tongue  of  land  on  the  right  bank 
of  the  river  opposite  New  Hope  Landing.  This  piece  of  land,  about 
one-fourth  of  an  acre  in  area,  is  owned  by  two  brothers,  one  of  whom 
has  offered  to  grant  to  the  Government  the  right  to  cut  it  away  free  of 
expense.  Efforts  have  been  made  to  get  him  and  his  brother  to  exe- 
cute the  necessary  deed  granting  the  permission,  but  up  to  the  present 
time  they  have  not  done  so.    As  soon  as  they  do  the  work  can  be  done. 

Future  operations. — There  is  available  for  work  on  this  river  $5,475.80, 
which  is  sufficient  to  cut  off  the  point  of  land  above  referred  to  and 
remove  such  snags  and  overhanging  trees  as  obstruct  navigation. 
Private  parties  have  lately  done  a  large  quantity  of  dredging  in  this 
river  for  the  purpose  of  levee  building,  and  it  is  now  in  fairly  good 
navigable  condition.  The  present  available  funds  are  therefore  amply 
sufficient  for  the  next  two  years. 

Remarks. — The  commerce  of  this  river  is  carried  on  one  stern- wheel 
steamer,  the  Constance  (385  tons,  draft  light  2.5  feet,  loaded  6  feet), 
which  makes  one  to  three  round  trips  per  week,  and  the  steamer  Ellen 
(91  tons),  which  makes  occasional  trips  into  the  river.  Several  scow 
schooners  also  make  trips  into  this  river,  but  it  is  impossible  to  obtain 
any  accurate  statement  of  their  business.  The  freight  carried  by  the 
steamers  on  this  river  during  the  year  amounted  to  41,799  tons,  and  as 
the  rate  of  freight  by  the  river  is  $1  per  ton  less  than  by  railway  from 
competing  points,  there  is  a  saving  to  the  community  of  over  $41,000, 
and  although  it  can  not  be  asserted  that  the  improvements  have  caused 
any  material  reduction  in  the  rates  of  freight  or  insurance,  it  is  certain 
that  they  have  been  of  great  benefit. 

Money  statement. 

July  1,1894,  balance  unexpended $3,019.80 

Amount  appropriated  by  act  of  August  17, 1894 2, 500. 00 

5,519.30 
June  30, 1895,  amount  expended  during  fiscal  year 43. 50 

July  1, 1895,  balance  unexpended .  - 5, 475. 80 

(Amount  (estimated)  required  for  completion  of  existing  project ( * ) 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897        (t) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 

*  Indeterminate.  t  Sufficient  on  hand. 
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STATISTICS  OF  TRADE. 

Freight  carried  by  the  California  Transportation  Company. 
[Furnished  by  Captain  Anderson,  the  secretary  of  the  company.] 

Steamer  Constance: 

Miscellaneous  freight tons..  41,457 

Passengers 3,300 

Steamer  Ellen,  Capt.  A.  F.  Williams,  owner : 

Potatoes tons..        342 

This  makes  the  total  freight  carried  on  the  river  during  the  year  41,799  tons. 


ss3. 

IMPROVEMENT   OF   THE    SACRAMENTO    AND   FEATHER   RIVERS, 

CALIFORNIA. 

Description. — The  Sacramento  River  is  a  navigable  stream  as  far  as 
Bed  Bluff,  about  275  miles  above  its  mouth.  For  twenty  years,  how- 
ever, after  the  railroads  were  put  in  operation,  boats  did  not  find  it 
commercially  profitable  to  go  above  Mcintosh  Landing,  about  45  miles 
below.  In  1893  they  went  as  far  as  Tehama,  and  in  1894  again  began 
running  regularly  as  far  as  Red  Bluff. 

The  Feather  River  is  a  tributary  of  the  Sacramento,  entering  it  about 
16  miles  above  the  city  of  Sacramento.  It  is  a  navigable  stream  for 
about  30  miles  above  its  mouth  to  its  junction  with  the  Yuba  River  at 
the  town  of  Marysville. 

Original  condition. — Before  improvement  was  begun  navigation  was 
difficult  on  account  of  numerous  bad  snags,  shoals,  shallow  bars,  and 
rapids,  but  the  exorbitant  rates  that  could  be  charged  for  freight  and 
passage,  owing  to  there  being  no  competition,  made  steamboating 
profitable. 

Work  prior  to  June  30y  1894. — In  1874  a  project  was  made  and 
approved  for  the  improvement  of  both  rivers.  It  had  for  its  object  the 
temporary  improvement  of  the  low- water  channels  by  removing  snags, 
scraping  bars,  and  building  wing  dams.  Work  has  been  continuous  on 
this  project  ever  since  whenever  funds  permitted. 

The  river  and  harbor  act  of  September,  1890,  provided  for  a  Board 
of  Engineers  to  examine  and  report  on  the  Sapramento  and  Feather 
rivers  with  a  view  to  their  future  improvement.  In  their  report  (see 
Annual  Report  of  the  Chief  of  Engineers,  1891,  p.  2990)  the  following 
appropriations  were  recommended: 

1.  A  specific  yearly  appropriation  of  $25,000  for  snagging,  building  wing  dams, 
ttc.,  above  the  eity  of  Sacramento. 

2.  A  specific  appropriation  of  $275,000  for  removal  of  obstructions  in  the  lower 
Sacramento  River,  and  $25,000  for  the  closure  of  Jacob  Slough. 

3.  A  specific  appropriation  of  $300,000  for  the  treatment  of  the  Yuba  River  near 
Mud  above  Marysville. 

4.  A  specific  annnal  appropriation  of  $20,000  for  improving  the  navigable  chaunel 
of  the  Feather  River. 

The  views  of  this  Board  were  approved,  and,  in  consequence,  in  1892 
the  project  was  modified  and  increased  to  include  the  closure  of  Jacob 
Slough,  a  crevasse  above  the  city  of  Sacramento,  the  maintenance  ot 
navigation  on  the  Feather  River  by  means  of  wing  dams  to  remove 
sboals,  and  the  treatment  of  the  Yuba  River  near  and  above  Marys- 
ville. 
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The  snagging  in  the  upper  Sacramento  Kiver  had  up  to  1892  been 
carried  as  far  upstream  as  Mcintosh  Landing,  but  in  that  year  was 
continued  to  Tehama,  and  in  1893  as  far  as  Ked  Bluff.  A  railroad 
bridge,  built  without  a  draw,  crosses  the  river  at  that  point. 

In  1893  Jacob  Slough  was  closed,  and  a  new~  mouth  made  for  the 
Yuba  River  near  Marysville,  promoting  a  more  harmonious  confluence 
between  it  and  the  Feather. 

Amount  expended  and  results  obtained  to  June  30, 1894. — The  amount 
expended  on  the  Sacramento  and  Feather  rivers  to  June  30, 1894,  was 
$578,314.92.  The  results  have  been  of  the  greatest  benefit  to  naviga- 
tion ;  without  the  snagging,  in  fact,  navigation  on  the  upper  river  would 
be  impossible.  Freight  and  insurance  rates  are  greatly  reduced  in  con- 
sequence of  the  improvements. 

APPROPRIATIONS. 


March  3, 1875 $15,000 

Junel8,  1878... 15,000 

March  3, 1879 20,000 

June  14,  1880 45,000 

March  3, 1881 60.000 

August  2,  1882 250,000 

July  5, 1884 40,000 


August  11,  1888 $20,000 

September  19, 1890 30,000 

July  13, 1892 150,000 

August  17,  1894 115,000 

Total 760,000 


Report  of  operations  during  the  past  fiscal  year. — The  U.  S.  snag  boat 
Seizer  had  started  out  a  few  days  before  the  close  of  the  last  fiscal  year, 
and  on  July  1,  1894,  was  working  in  the  upper  river,  near  Colusa. 
Work  was  continued,  and  all  snags  that  interfered  with  steamboating 
as  far  as  Red  Bluff,  the  head  of  navigation,  were  removed.  Wing 
dams,  for  the  purpose  of  concentrating  the  currents  and  removing 
shoals,  were  built  at  Vina  Bar,  Dayton  Bar,  Cbards,  Blethen  Island, 
Moons  Shoal,  and  Sam  Soule  Bar.  By  the  use  of  the  small  steam  pile- 
driver  which  had  been  fitted  to  the  snag  boat  they  were  quickly  and 
substantially  constructed.  The  work  on  the  upper  river  was  completed 
and  the  snag  boat  returned  to  Sacramento  on  October  27, 1894.  During 
the  work  on  the  upper  river  684  snags  were  removed,  231  blasts  were 
fired,  using  1,746  pounds  of  giant  powder,  and  1,853  miles  run.  There 
were  also  constructed  1,055  linear  feet  of  wing  dams,  containing  465  piles 
and  1,245  cubic  yards  of  brush. 

During  October,  1894,  while  the  river  was  at  a  very  low  stage,  a  very 
bad  bar  formed  in  the  draw  of  the  bridge  at  Sacramento,  and  for  a 
short  time  completely  stopped  navigation.  A  pile  driver  was  procured, 
and,  starting  from  a  point  on  the  west  side  about  200  feet  above  the 
bridge,  a  double  row  of  piles  were  driven  out  into  the  stream  for  a  dis- 
tance of  190  feet,  terminating  directly  above  the  center  of  the  west  pier 
of  the  bridge.  The  row  had  a  deflection  of  25°  downstream  from  a 
right  angle  to  the  bank.  The  rows  were  5  feet  apart  with  6  feet  between 
bents,  the  tops  of  the  piles  being  5.5  feet  above  low  water.  A  3-pile 
dolphin  was  erected  at  the  outer  end  of  the  dam.  There  were  used  57 
piles,  aggregating  1,800  linear  feet  in  length.  When  the  snag  boat 
returned  to  Sacramento  on  October  27,  she  was  immediately  put  to  work 
cutting  brush  and  filling  in  between  the  two  rows  of  piles  with  brush 
weighted  with  sand  bags.  In  this  way  a  substantial  and  effective  wing 
dam  was  constructed  which  answered  the  desired  purpose  of  removing 
the  shoal.  After  this  dam  was  completed  the  snag  boat  proceeded  to 
the  lower  river  and  removed  6  snags  and  10  leaning  trees  near  Walnut 
Grove  Perry.  To  do  this  18  blasts  were  fired,  using  97  pounds  of  giant 
powder,  and  81  miles  run.    The  boat  then  returned  to  Sacramento  and 
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was  finally  laid  up  November  13, 1894.  The  total  cost  of  the  snagging, 
which  includes  the  cost  of  the  wing  dam  built  at  the  draw  of  the  Sac- 
ramento Bridge,  was  $15,982.34. 

After  the  snag  boat  was  laid  up  for  the  season,  an  examination  of  the 
boiler  showed  that  it  would  be  unsafe  to  attempt  to  use  it  any  longer. 
Specifications  were  accordingly  prepared  and  bids  invited  for  furnish- 
ing a  new  one.  Bids  were  opened  M&rch  7, 1895,  the  following  being 
received: 

T.  J.  Moynihan,  San  Francisco,  Cal. : 

Delivered  in  San  Francisco $2,640 

Delivered  in  Sacramento 3,260 

Fulton  Engineering  and  Shipbuilding  Works,  San  Francisco,  Cal. : 

Delivered  in  San  Francisco 3,125 

Delivered  in  Sacramento 3,199 

P.  F.  Dnndon,  San  Francisco,  Cal. : 

Delivered  in  San  Francisco 2,643 

Delivered  in  Sacramento 2,783 

Rifldon  Iron  and  Locomotive  Works,  San  Francisco,  Cal. : 

Delivered  in  San  Francisco 2,076 

Delivered  in  Sacramento 2,194 

J.  A.  Cunningham,  Sacramento,  Cal. : 

Delivered  in  San  Francisco 3, 130 

Delivered  in  Sacramento 2,980 

Contract  was  accordingly  entered  into  with  the  Risdon  Iron  and  Loco- 
motive Works  to  put  the  boiler  in  the  boat  at  Sacramento.  The  work 
had  not  been  completed  at  the  end  of  the  fiscal  year. 

The  surveys  made  at  the  sites  of  the  shoals  which  had  existed  in  the 
lower  river,  below  Sacramento,  showed  that  the  only  one  that  remained 
was  at  Heacock,  about  8  miles  below  Sacramento,  the  others  having  so 
far  improved  that  they  were  no  longer  in  any  way  impediments  to  navi- 
gation. Specifications  were  accordingly  prepared  and  bids  invited  for 
building  wing  dams  at  Heacock  Shoals.  They  were  opened  August  20, 
1894,  the  following  being  received: 

Darby  Lay  don,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  16*  cents $1,815.00 

1,000  tons  of  rock,  at  $1.93 1,930.00 

Driving  and  capping  350  piles,  at  $2.70 945.00 

2,500  cubic  yards  brush  in  mattresses,  at  87*  cents 2, 187. 50 

2,500  cubic  yards  loose  brush,  at  73  cents..: 1,825.00 

Total 8,702.50 

James  A.  McMabon,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  18*  cents 2,035.00 

1,000  tons  of  rock,  at  $2.34 2,340.00 

Driving  and  capping  350  piles,  at  $4 1,400.00 

2,500  cubic  yards  brush  in  mattresses,  at  90  cents 2,250.00 

2,500  cubic  yards  loose  brush,  at  60  cents 1,500.00 

Total 9,525.00 

Cotton  Bros.  &  Co.,  Oakland,  Cal. : 

11,000  linear  feet  of  piles,  at  16  cents 1,760.00 

1,000  tons  of  rock,  at  $2.60 2,600.00 

Driving  and  capping  350  piles, at  $3.60 1,260.00 

2,500  cubic  yards  brush  in  mattresses, at  $1.28 3,200.00 

2,500  cubic  yards  loose  brush,  at  68  cents 1,700.00 

Total v 10,520.00 
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Healy,  Tibbitts  &  Co.,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  15  cents #1,650.00 

1,000  tons  of  rock,  at  $2.40 2,400.00 

Driving  and  capping  350  piles,  at  $3.50 1,225.00 

2,500  cubic  yarns  brush  in  mattresses,  at  70  cents 1, 750. 00 

2,500  cubic  yards  loose  brush,  at  50  cents 1,250.00 

Total 8,275.00 

James  M.  Taylor,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  15  cents 1,650.00 

1,000  tons  of  rock,  at  $2.60 2,600.00 

Driving  and  capping  350  piles,  at  $2.40 840.00 

2,500  cubic  yards  brush  in  mattresses,  at  95  cents 2, 375  00 

2,500  cubic  yards  loose  brush,  at  95  cents 2,375.00 

Total 9,840.00 

California  Construction  Company,  San  Francisco,  Cal. :  * 

11,000  linear  feet  of  piles,  at  13.2  cents 1,452.00 

1,000  tons  of  rock,  at  $2. 10 2,100.00 

Driving  and  capping  350  piles,  at  23.4  cents 81.90 

2,500  cubic  yards  brush  in  mattresses,  at  99  cents 2, 475. 00 

2,500  cubic  yards  loose  brush,  at  90 cents 2,250.00 

Total 8,358.90 

Thomas  Thomson,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  15  cents 1,650.00 

1,000  tons  of  rock,  at  $2.96 2,960.00 

Driving  and  capping  350  piles,  at  $6 2, 100.00 

2,500  cubic  yards  brush  in  mattresses,  at  85  cents 2, 125. 00 

2,500  cnbic  yards  loose  brush,  at  60  cents 1,500.00 

Total 10,335.00 

Angus  McKinnon,  Stockton,  Cal. : 

11,000  linear  feet  of  piles,  at  21  cents 2,310.00 

1,000  tons  of  rock,  at  $2.65 2,650.00 

Driving  and  capping  350  piles,  at  $3.50 1, 225. 00 

2,500  cubic  yards  brush  in  mattresses,  at  $1.15 2, 875. 00 

2,500  cubic  yards  loose  brush,  at  90  cents 2,250.00 

Total 11,310.00 

William  Elliott,  Br.,  Marysville,  Cal. : 

11,000  linear  feet  of  piles,  at  18  cents 1,980.00 

1,000  tons  of  rock,  at  $3.35 3,350.00 

Driving  and  capping  350  piles,  at  $3.80 1,330.00 

2,500  cubic  yards  brush  in  mattresses,  at$l 2,500.00 

2,500  cubic  yards  loose  brush,  at  85  cents 2,125.00 

Total 11,285.00 

James  Simpson,  Eureka,  Cal. : 

11,000  linear  feet  of  piles,  at  19  cents 2,090.00 

1,000  tons  of  rock,  at  $2.50 2,500.00 

Driving  and  capping  350  piles,  at  $3.75 1,312.50 

2,500  cubic  yards  brush  in  mattresses,  at  $1.20 3,000.00 

2,500  cubic  yards  loose  brush,  at  90  cents 2,250.00 

Total 11,152.50 

Contract  was  accordingly  entered  into  with  Healy,  Tibbitts  &  Co.  to 
build  the  dam.  They  commenced  work  on  September  1,  and  completed 
it  November  19, 1894.    The  following  is  the  material  used  in  the  dams: 


# After  the  bids  were  opened  this  bidder  stated  that  the  price  he  bid  for  driving 
and  capping  piles  was  intended  as  23.4  cents  per  foot  of  pile. 
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27?  piles  driven,  aggregating  8,709  feet  in  length;  3,028  cubic  yards  of 
loose  brash,  2,676  cubic  yards  of  brush  made  into  fascines,  and  1,004 
tons  of  rock. 

Eight  dams  were  built,  altogether,  four  on  each  bank.  The  lengths  of 
those  on  the  right  bank,  starting  from  the  one  farthest  upstream,  are,  re- 
actively,  128, 152.6, 140.8,  and  63.9  feet.  The  lengths  of  those  on  the  left 
bank  are,  respectively,  73.3, 113, 137.3,  and  125.2  feet.  The  dams  are  com- 
posed of  two  rows  of  piles  starting  from  the  bank  and  running  into  the 
stream  nearly  at  right  angles  to  the  current.  Between  the  piles,  and  for 
about  15  feet  on  both  sides  of  them,  mattresses  made  of  brush  fascines 
were  placed ;  loose  brush  was  also  put  in  where  necessary,  and  the  entire 
filling  weighted  with  rock.  On  the  shore  ends  of  the  dams  the  bank 
was  protected  with  mattresses  weighted  with  rock ;  this  rock  and  brush 
protection  was  continued  up  the  bank  to  high- water  level.  A  dolphin 
composed  of  three  piles  with  their  tops  5  feet  above  high  water  was 
placed  at  the  outer  end  of  each  dam  to  mark  the  channel. 

The  dam  built  to  close  Jacob  break  was  found  to  be  weakened  in  one 
or  two  places,  and  slight  repairs  were  made  to  it  in  October  and  Novem- 
ber, 1894.  The  weak  places  were  strengthened  with  600  cubic  yards  of 
earth,  and  places  which  were  exposed  to  the  heavy  wash  of  the  waves 
were  protected  with  327  cubic  yards  of  brush  mattresses,  putting  the 
dam  in  good  condition.    The  cost  of  this  work  was  $226.50. 

The  surveys  of  the  feather  River  to  its  mouth  and  of  the  Sacramento 
from  the  mouth  of  the  Feather  to  its  own  mouth  were  undertaken  when 
the  river  was  at  its  low  stage.  Two  parties  were  put  into  the  field. 
One  started  from  Marysville,  the  head  of  navigation  on  the  Feather 
River,  and  worked  downstream.  This  party  completed  the  survey  of 
the  Feather  River  to  its  mouth,  and  also  that  of  the  Sacramento  River 
from  the  mouth  of  the  Feather  to  the  city  of  Sacramento.  The  other 
party  started  from  Sacramento  and  had  completed  the  work  as  far  as 
Ryde,  when  they  were  compelled  to  stop  work  for  the  season  on  account 
of  the  inclement  weather. 

Borings  were  made  in  the  bed  of  the  Yuba  River  during  October 
and  November,  1894,  in  order  to  ascertain  the  nature  and  extent  of  the 
deposits  from  hydraulic  mining.  They  were  made  above  Marysville 
and  below  Daguerre  Point.  Twenty-three  borings  were  made  in  all. 
The  shallowest  boring  to  reach  the  natural  gravel  was  6  feet  and  the 
deepest  28  feet.    The  aggregate  depth  of  the  23  borings  was  366  feet. 

Amount  expended  and  results  obtained  during  the  past  fiscal  year. — The 
amount  expended  on  the  Sacramento  and  Feather  rivers  during  the 
past  fiscal  year  was  $33,426.29,  making  the  total  amount  thus  far 
expended  $611,741.21. 

The  snagging  has  been  of  the  greatest  benefit  to  navigation.  The 
river  is  in  good  steamboating  condition  to  the  head  of  navigation  at 
Red  Bluff,  and  steamboats  have  run  there  regularly  during  the  whole 
year. 

The  wing  dams  at  Heacock  Shoals  were  completed  just  before  the 
annual  rise  of  the  river,  and  as  the  low- water  stage  will  not  be  reached 
before  August  or  September,  1895,  their  effect  can  not  yet  be  determined. 

The  wing  dam  at  the  bridge  at  Sacramento  has  answered  the  desired 
purpose  of  removing  the  shoal  formed  in  the  draw  of  the  bridge,  and 
since  its  completion  there  has  been  no  trouble  at  that  point. 

The  snagging  on  the  Sacramento  River  during  the  past  fiscal  year 
has  been  under  the  charge  of  First  Lieut.  Graham  D.  Fitch,  Corps  of 
Engineers,  and  Assistant  Engineer  H.  L.  Demeritt,  and  the  work  has 
been  well  and  satisfactorily  done. 
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'  General  remarks  on  the  rivers. — The  Board  of  Engineers,  which  made 
its  report  in  1891,  recommended  appropriations  for  the  treatment  of 
shoals  at  Newtown,  Iron-house,  Ida  Island,  Heacock,  and  Sutterville,  and 
expressed  the  opinion  that  a  proper  system  of  channel  improvement 
applied  at  above  points  must  result  in  obtaining  about  7  feet  of  water 
in  that  part  of  the  river  at  low  stages,  which  is  regarded  as  sufficient 
to  meet  all  present  requirements  of  navigation. 

In  the  low-water  stage  of  1892  surveys  were  made  at  each  of  above 
shoals,  with  a  view  to  devise  a  plan  for  the  treatment  of  each  separate 
shoal,  when  it  was  found  that,  with  the  exception  of  Heacock  Shoal,  each 
had  a  good  channel  over  it  exceeding  7  feet  in  depth.  In  the  mean- 
time Congress  appropriated,  on  July  13, 1892,  $150,000  for  continuing 
improvement  on  the  Sacramento  and  Feather  rivers  in  accordance  with 
the  plan  of  the  Board  of  Engineers,  and  also  required  treatment  of  the 
Yuba  River  near  aud  above  Marysville.  It  would  have  been  useless  to 
have  spent  this  money  on  shoals  which  had  more  than  the  required 
depth  of  water  on  them,  and  surveys  and  borings  had  to  be  made  in  the 
Yuba  to  determine  the  f>est  plan  of  treatment  for  that  stream. 

The  surveys  and  borings,  as  far  as  they  could  be  made,  determined 
certain  facts  on  which  plans  were  made.  These  were  approved,  and 
resulted  in  the  making  of  a  new  mouth  for  the  Yuba  River,  which, 
when  completed,  was  of  great  benefit  to  the  people  of  Marysville,  in 
that  it  immediately  relieved  them  from  danger  of  being  flooded  from 
freshets. 

Additional  surveys  also  permitted  of  the  making  of  plans  and  projects 
for  the  treatment  of  Heacock  Shoals,  and  the  improvements  at  this 
locality  were  completed  in  1894.  In  the  meantime,  as  there  had  been 
no  complete  surveys  of  the  Sacramento  and  Feather  rivers  since  1879-80 
and  radical  changes  in  each  bad  occurred  since,  authority  was  asked 
and  obtained  to  make  a  resurvey  of  each  of  these  rivers,  extending  from 
the  head  of  navigation  on  the  Feather  to  the  mouth  of  the  Sacramento. 
This  survey  was  oegun  in  1894  (October),  is  completed  for  the  Feather 
and  down  the  Sacramento  as  far  as  Ryde,  some  46  miles  below  the  mouth 
of  the  Feather,  leaving  some  40  miies,  more  or  less,  of  survey  of  the 
Sacramento  (including  the  steamboat  slough)  yet  to  be  completed.  This 
will  be  done  during  the  low-water  season  of  October  and  November, 
1895.  On  the  completion  of  this  survey  data  will  be  available  showing 
the  exact  condition  of  the  whole  river,  when  it  will  be  practicable  to 
make  plans  and  estimates  for  its  systematic  treatment. 

In  August,  1894,  Congress  again  appropriated  a  further  sum  of 
$115,000  for  continuing  improvement  of  the  Sacramento  and  Feather 
rivers,  including  treatment  of  the  Yuba  and  of  the  Bear,  and  specifying 
that  $10,000,  or  so  much  thereof  as  may  be  necessary,  shall  be  expended 
in  snagging  and  other  work  between  Tehama  and  Redding,  on  the  Sacra- 
mento River,  and  $10,000,  or  so  much  thereof  as  may  be  necessary,  in 
making  a  cut-off  to  avoid  Shanghai  Bend  on  the  Feather  River. 

That  part  of  the  appropriation  relating  to  snagging  between  Tehama 
and  Redding  covers  about  71  miles  of  river,  of  which  54  miles  is  between 
Red  Bluff  and  Redding. 

This  latter  stretch  of  river  had  at  that  time  never  even  been  officially 
examined,  and  hence  no  recommendation  from  any  Government  official 
had  ever  been  made  for  its  improvement.  Red  Bluff  has  for  many 
years  been  the  practicable  head  of  navigation,  and  an  iron  bridge 
without  a  draw  practically  bars  navigation  beyond.  Above  this 
bridge  and  below  Redding  are  two  other  bridges,  both  without  draws, 
besides  some  forty  or  more  rapids  having  in  the  aggregate  a  fall  of 
approximately  251  feet  in  something  like  54  miles  of  distance,  or  an 
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average  slope  or  fall  of  a  little  less  than  5  feet  per  mile.  An  exami- 
nation of  this  part  of  the  river  was  made  by  Lieutenant  Fitch,  Corps 
of  Engineers,  whose  report  thereon  was  forwarded  to  the  Department. 
As  this  examination  and  report  furnished  excellent  reasons  why  Gov- 
ernment funds  should  not  be  spent  on  this  portion  of  the  river,  authority 
was  asked  to  make  a  survey  of  it,  and  that  a  Board  of  Engineers  be 
convened  to  consider  this  survey  and  determine  therefrom  whether  or 
not  this  part  of  the  river  was  worthy  of  improvement. 

The  survey  between  Bed  Bluff  and  Bedding  will  be  completed  in  Octo- 
ber or  November,  1895,  and  the  Board  to  consider  the  survey  has  been 
detailed. 

With  reference  to  cutting  off  Shanghai  Bend  in  the  Feather  Biver, 
that  subject  had  never  been  examined,  and  consequently  had  never 
been  reported  upon.  As  the  survey  of  the  Feather  has  since  been  com- 
pleted, and  includes  Shanghai  Bend,  a  separate  report  on  the  project 
has  been  submitted.  For  reasons  therein  stated  it  was  recommended 
not  to  make  the  cutoff. 

With  reference  to  the  Bear  Biver,  also  mentioned  in  the  appropria- 
tion act  of  1894,  it  may  be  said  that  this  is  not  and  never  has  been  a 
navigable  stream.  It  is  what  might  be  called  a  flashy  stream,  nearly 
dry  in  summer  and  a  torrent  in  winter  freshets.  It  is  a  tributary  of 
the  Feather,  entering  the  latter  some  19  miles  below  Marysville  and  a 
short  distance  above  the  village  of  Nicolaus.  Prior  to  1884  much 
hydraulic  and  placer  mining  was  in  progress  on  the  Bear  and  its  trib- 
utaries and  large  quantities  of  mining  debris  were  lodged  in  the  bed  of 
the  stream.  During  freshets  much  of  the  mined  material  was  carried 
down  toward  the  mouth  of  the  river,  where  it  spread  over  hundreds  of 
acres  of  territory,  and  some  of  it  undoubtedly  reached  the  Feather 
Biver.  During  the  past  ten  years  there  has  been  but  little  hydraulic 
mining  on  this  stream,  and  with  such  as  has  been  permitted  the  debris 
has  been  cared  for  and  impounded  behind  dams.  Its  bed  at  and  near 
its  mouth  is  now  so  wide  that,  even  in  freshets,  its  flow  at  this  locality 
is  not  concentrated,  and  it  carries  but  a  small  proportion  of  debris  into 
the  Feather  in  comparison  to  what  it  did  ten  or  more  years  ago.  At 
and  for  fully  5  miles  below  the  mouth  of  the  Bear  the  Feather  has  a 
least  channel  depth  of  5  feet  or  more  and  is  in  better  navigable  condi- 
tion than  any  other  portion  of  its  navigable  length,  30  miles,  from  which 
it  is  concluded  that  this  portion  of  the  Feather  needs  no  improvement 
and  that  the  Bear  Biver  is  not  at  present  damaging,  nor  has  it  recently 
damaged,  the  Feather  to  any  extent  sufficient  to  warrant  any  expendi- 
ture of  money  on  Bear  Biver.  The  above  remarks  are  in  explanation 
of  why  money  appropriated  in  the  act  of  1894  was  not  used  in  upper 
Sacramento  Biver  above  Bed  Bluff,  on  the  Feather  Biver  near  Shanghai 
Bend,  and  on  the  Bear  Biver.  But  they  do  not  explain  why  more 
money  appropriated  in  the  acts  of  1892  and  1894  was  not  spent  in  the 
Tuba  improvement  and  in  other  parts  of  the  Sacramento  Biver.  This 
will  now  be  apparent.  The  new  mouth  made  for  the  Yuba  Biver  in 
1893  was  of  decided  advantage,  and  assisted  in  lowering  the  bed  of  the 
stream  below  Daguerre  Point.  Surveys  and  borings  in  the  bed  of  the 
stream,  which  is  not  navigable,  and  which  it  is  not  attempted  to  make 
navigable,  show  such  a  decided  improvement  in  its  condition  that  it 
has  not  yet  been  determined  where  and  to  what  extent  further  work  of 
improvement,  if  any,  may  be  necessary. 

As  has  been  elsewhere  stated,  the  shoals  in  the  lower  Sacramento 
River  disappeared,  or  improved,  to  such  an  extent  that  it  became  unnec- 
essary to  spend  any  money  for  their  betterment.  Navigation  has  been 
maintained  without  interruption,  and  only  such  places  were  improved  as 
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commerce  and  navigation  demanded.  The  result  is  as  good  a  river  as 
the  Board  of  1891  contemplated  on  the  Sacramento,  and  a  balance  avail- 
able of  $146,064.79. 

This  can  be  applied  by  continuing  snagging,  building  wing  dams,  and 
generally  in  improving  and  maintaining  navigation  on  the  Sacramento 
and  Feather  rivers,  and  it  is  believed  to  be  sufficient  for  this  purpose 
until  June  30, 1897;  hence  no  additional  appropriation  is  asked. 

Remarks.— The  commerce  of  the  Sacramento  Eiver  is  carried  on  8 
steamers,  16  grain  barges,  and  7  brick  barges  belonging  to  the  Sacra- 
mento Transportation  Company;  5  steamers  and  7  barges  belonging  to 
the  California  Transportation  Company,  and  2  steamers  belonging  to  the 
Southern  Pacific  Company.  The  steamers  vary  in  size  from  183  to  619 
tons,  averaging  303  tons,  and  the  barges  from  118  to  800  tons,  averag- 
ing 600  tons.  The  larger  of  the  steamers  only  go  a  short  distance  up 
the  river,  the  commerce  of  the  upper  river  being  carried  on  barges 
towed  by  light-draft  steamboats. 

On  the  Feather  Eiver  a  small  steamer,  247  tons  gross  tonnage, belong- 
ing to  the  Southern  Pacific  Company,  makes  one  round  trip  per  week, 
with  a  barge,  and  takes  all  the  freight  that  offers. 

There  are  inclosed  herewith  rod  records  showing  the  stage  of  the 
Sacramento  River  at  Bed  Bluff  from  January  1, 1894,  to  December  27, 
1894;  at  Tehama  from  October  1,1894,  to  May  31, 1896;  at  Chico  Bridge 
from  December  1, 1894,  to  May  31, 1895,  and  at  Colusa  from  December 
1, 1894,  to  May  31,  1895. 

Records  of  the  stage  of  the  river  are  now  regularly  kept  at  Tehama, 
Chico  Bridge,  and  Colusa,  in  connection  with  the  work  of  improving 
the  river. 

There  is  also  inclosed  a  tracing  and  blue  print  of  the  survey  of  the 
Feather  River,  from  Yuba  City  to  the  mouth  of  the  river.* 

Money  statement 

July  1, 1894,  balance  unexpended $65,685.08 

Amount  appropriated  by  act  of  August  17, 1894 115,000.00 

181,685.08 
June  30, 1895,  amount  expended  during  fiscal  year 33,426.29 

July  1,  1895,  balance  unexpended 148,258.79 

July  1,  1895,  amount  covered  by  uncompleted  contracts 2, 194. 00 

July  1, 1895,  balance  available 146,064.79 

{Amount  (estimated)  required  for  completion  of  existing  project ( t ) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  (t) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


STATISTICS  OF  TRADE  OF  THE  FEATHER  RIVER. 

The  following  statement,  showing  the  number  of  tons  of  freight  carried  on  the 
Feather  River  by  the  steamers  of  the  Southern  Pacific  Company  during  the  year 
from  June  1,  1894,  to  May  31, 1895,  was  furnished  by  Mr.  £.  C.  Wright,  the  general 
auditor  of  the  company : 

Tons. 

Freight  carried  north 16,217 

Freight  carried  south 9, 488 

Total  freight  carried 25,705 

*Not  printed.  t  Indeterminate.  t  Sufficient  on  hand. 
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STATISTICS  OF  TRADE  OF  THE  SACRAMENTO  RIVER. 

The  following  statement,  showing  the  freight,  in  tons,  carried  on  the  Sacramento 
Siver  by  the  steamers  of  the  Southern  Pacific  Company  daring  the  year  from  June  1, 
:&4.  to  May  31, 1895,  was  furnished  by  J£r.  E.  C.  Wright,  general  auditor  of  the 
company-:  , 

Tons.    ' 

Freight  carried  north 39,614 

freight  carried  south 27,206 

Total  freight  carried 66,820 

The  above  includes  all  way  freight. 

The  following  freight  was  brought  from  the  Sacramento  River,  above  Sacramento, 
by  the  steamer  Ellen.  Capt.  A.  F.  Williams,  owner,  during  the  year  from  June  1, 1894. 
toMay31,  1896: 

Tods. 

Wheat 12,486 

Barley 998 

Total 13,484 

The  following  statement  of  the  freight  carried  by  the  boats  of  the  California  Trans- 
portation Company  during  the  year  from  June  1,  1894,  to  May  31, 1895,  was  furnished 
V  Capt.  N.  Anderson,  the  secretary  of  the  company.  These  boats  only  go  as  far  as 
Clarksburg,  about  55  miles  above  the  mouth  of  the  river : 

Tons. 

General  merchandise 89,633 

Lumber 8,000 

Total 97,633 

The  following  statement  of  the  freight  carried  on  the  Sacramento  River  by  the 
Wats  and  barges  of  the  Sacramento  Transportation  Company  was  supplied  by  Capt. 
J-  H.  Roberts,  the  president  of  the  company,  who  states  that  before  the  opening  of 
the  river  from  Mcintosh  Landing  to  Red  Bluff  the  freight  rate  on  wheat,  by  railroad, 
from  Tehama  and  Red  Bluff  to  tide  water  was  $3.50  per  ton,  whereas  since  the  river 
has  been  opened  it  has  been  reduced  to  $2.80  per  ton,  the  rate  by  river  being  $2.70 
per  ton,  and  also  that  on  up  freight  rates,  on  merchandise,  there  has  been  a  reduc- 
tion of  from  20  to  30  per  cent: 

UP  RIVER  FREIGHT. 

from  San  Francisco  to  Sacramento :  Tons. 

Lumber 20,000 

Coal 13,000 

Merchandise 18, 370 

Prom  San  Francisco  and  Sacramento  to  upper  river  below  Red  Bluff: 

Lumber 3,508 

Merchandise 4,581 

'Tom  San  Francisco  and  Sacramento  to  Red  Bluff: 

Merchandise 2,610 

Lumber 160 

Tons. 

Total  up  freight 62,229 

DOWN  FREIGHT. 

Sacramento  to  San  Francisco: 

Merchandise 2,500 

Brick 27,000 

Flour 1,000 

Miscellaneous 2,000 

Upper  river  to  Sacramento: 

Cord  wood 11,400 

Broom  corn 150 

Grain 4,533 

Potatoes 2,200 

Cattle  and  hogs 145 

Miscellaneous 1,000 
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Upper  river  to  San  Francisco  and  Port  Costa :  Tons. 

Wheat 118,509 

Hay 6,187 

Broom  corn 551 

Wool 366 

Cattle,  sheep,  and  hogs 340 

Fruit,  dried  and  green 300 

Flour 200 

Miscellaneous 1, 000 

Tons. 

;      Total  down  freight 179,  48X 

Total  freight  carried 241,710 

The  down  freight  shown  above  was  brought  from  the  following  points :  , 

Tons. 

Sacramento  and  below ' 32,  500 

Above  Sacramento  and  including  Mcintosh 134,  852 

Above  Mcintosh  and  including  Tehama 10,  721 

Above  Tehama 1,  408 

Total .- 179,481 

The  total  freight  carried  on  the  Feather  River  during  the  year  as  reported  by  tlie 
shippers  was  25,705  tons,  and  on  the  Sacramento  River  419,647  tons. 


S  S  4. 

IMPROVEMENT  OF  PETALUMA  CREEK,  CALIFORNIA. 

Description. — Petaluma  Creek,  which  is  really  an  estuary,  extends 
from  San  Pablo  Bay  to  the  town  of  Petaluma,  about  16  miles,  and  is 
the  outlet  for  a  large  amount  of  freight  from  a  large  agricultural 
district. 

Original  condition. — Before  improvement  the  channel  was  very 
crooked,  and  in  places  dry  at  low  water,  making  navigation  difficult 
and  uncertain. 

Work  prior  to  June  30, 1894. — In  1880  a  project  for  its  improvement 
was  adopted  which  had  for  its  object  to  obtain  by  dredging  a  channel 
50  feet  wide  and  3  feet  deep  at  low  water  and  to  straighten  it  by  cut- 
offs. Contracts  were  let  for  this  purpose,  and  work  carried  on  in  1880, 
1881, 1882,  and  1884,  when  the  project  was  completed  by  the  removal 
of  89,692  cubic  yards  of  material  at  a  cost  of  $27,656.91.  As  the  creek 
receives  the  drainage  of  a  highly  cultivated  region  of  considerable 
area,  the  channel  is  constantly  refilling.  In  1888  the  channel  was  again 
dredged  to  a  width  of  40  feet  and  depth  of  1  foot  below  low  water. 
This  cost  $2,116.30,  and  partially  relieved  the  immediate  wants  of  navi- 
gation. The  channel  again  filled  up,  and  when  funds  became  available 
in  1891  a  contract  was  let  to  redredge  it.  This  resulted  in  a  channel 
6,800  feet  long  by  40  to  45  feet  wide,  with  a  depth  of  3  feet  to  30  inches 
below  low  water.  This  time  37,005  cubic  yards  of  material  was 
excavated  at  a  cost  of  $5,846.36.  This  exhausted  the  available  funds, 
and  work  was  stopped.  In  1892,  another  appropriation  having  been 
made,  the  creek  was  surveyed  and  a  project  submitted  for  its  improve- 
ment. This  project,  which  contemplated  the  excavation  of  a  channel 
50  feet  wide  and  as  long  and  deep  as  funds  would  permit,  was  approved. 
Work  under  it  was  commenced  May  2, 1893,  and  terminated  September 
10, 1893,  when  the  funds  were  exhausted.  This  resulted  in  a  channel 
from  Haystack  Landing  to  the  town  of  Petaluma  50  feet  wide  and  3 
to  4  feet  deep  at  low,  water.    This  work  was  done  by  the  Government 
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dredge,  and  88,035  cubic  yards  of  material  was  excavated  at  a  cost  of 
9.9  cents  per  cubic  yard,  including  all  office,  engineering,  and  con- 
tingent expenses. 

Amount  expended  and  results  obtained  to  June  30,  1894. — The  amount 
expended  on  Petaluma  Creek  up  to  June  30, 1894,  was  $45,858.05.  The 
result  was  a  channel  up  to  the  town  of  Petaluma,  which  was  of  the 
greatest  benefit  to  commerce. 

APPROPRIATIONS. 


July  13, 1892 $10,000 

August  17, 1892 16,000 

Total 61,000 


JnneH,  1880 $8,000 

March  3, 1881 8,000 

August  2, 1882 14,000 

August  11, 1888 2,000 

September  19, 1890 4,000 

Report  of  operations  during  the  past  fiscal  year. — The  channel  having 
somewhat  refilled  in  the  fall  of  1894,  and  funds  being  available,  bids 
were  invited  for  redredging  the  channel.  These  were  opened  on 
November  12, 1894,  when  the  following  were  received: 

Cents. 

Will.  S.  Bliss,  San  Francisco,  Cal.,  per  cubic  yard 14$ 

Pacific  Coast  Dredging  and  Reclamation  Company,  San  Francisco,  Cal.,  per 
cubic  yard 17 

As  both  these  bids  were  excessive  in  price  they  were  rejected  and 
the  work  postponed  until  the  spring  of  1895.  Bids  were  again  invited 
aud  opened  April  18, 1895.    The  following  were  then  received : 

Cents. 
Pacific  Coast  Dredging  and  Reclamation  Company,  San  Francisco,  Cal.,  per 

cubic  yard 15 

A.  W.  Von  Schmidt,  San  Francisco,  Cal.,  per  cubic  yard 10 

Of  these  bids,  that  of  the  Pacific  Coast  Dredging  and  Reclamation 
Company  was  excessive  in  price,  and  that  of  A.  W.  Von  Schmidt  was 
so  informal  that  it  could  not  be  accepted.  They  were  therefore  both 
rejected.  The  work  was  again  postponed  until  the  Government  dredge 
was  available. 

Amount  expended  and  results  obtained  during  the  past  fiscal  year. — The 
amount  expended  during  the  past  fiscal  year  was  $79.24,  making  the 
amount  thus  far  expended  $45,937.29.  As  no  work  was  done  no  further 
results  were  obtained. 

Future  operations.— Although  the  channel  has  shoaled  somewhat 
since  the  last  work  was  done  in  1893,  there  is  only  one  bar  which  really 
forms  a  serious  impediment  to  navigation,  and  that  only  at  low  water. 
As  the  range  of  the  tide  is  some  6  or  7  feet,  vessels  reach  Petaluma  at 
half  and  high  tide  stages,  but  the  movements  of  the  regular  steamer 
are  interfered  with  when  it  so  happens  that  her  scheduled  time  of 
arrival  or  departure  is  coincident  with  the  time  of  low  water. 

As  soon  as  the  repairs  to  the  U.  8.  dredge  which  are  now  in  progress 
are  completed,  this  bar  will  be  removed  and  the  channel  redredged  up 
to  the  town  of  Petaluma  to  such  a  width  and  depth  as  the  funds  will 
permit.  This  will  give  a  good  boating  channel  to  the  head  of  naviga- 
tion, which  will  not  require  further  improvement  up  to  the  end  of  the 
fiscal  year  euding  June  30, 1897.  For  this  reason  no  additional  funds 
are  asked  for. 

Remarks. — The  commerce  of  Petaluma  Creek  is  carried  on  one  steamer, 
the  Gold,  294  tons,  which  makes  six  round  trips  per  week  from  San 
Francisco;  also  on  numerous  scow  schooners  which  carry  the  heavier 
freight 
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The  large  and  important  commerce  which  is  carried  on  this  stream 
is  that  of  a  flourishing  and  constantly  increasing  agricultural  commix- 
nity  as  well  as  of  several  manufacturing  industries.  It  considerably 
influences  railroad  freight  rates,  not  only  from  points  actually  on  th< 
creek,  but  also  from  all  points  within  hauling  distance.  As  the  chair 
nel  is  not  self-maintaining,  it  requires  redredging  about  once  every  t  wc 
years. 

Money  statement  i 

July  1,  1894,  balance  unexpended $141.  95 

Amount  appropriated  by  act  of  August  17, 1894 15,000.  OC 

15, 141.  95 
June  90, 1895,  amount  expended  during  fiscal  year 79.  24 

July  1, 1895,  balance  unexpended 15,062.  71 

{Amount  (estimated )  required  for  completion  of  existing  proj ect ( * )         i 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897        (t) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and. of  sundry  civil  act  of  March  3, 1893. 

Application  was  made  for  the  statistics  of  trade  of  this  creek,  which 
is  large  and  important,  but  they  could  not  be  obtained. 


SS  5. 

IMPROVEMENT  OP  HUMBOLDT  HARBOE  AND  BAY,  CALIFORNIA. 

Description. — Humboldt  Bay,  lying  in  latitude  40°  46'  N.,  or  230 
miles  north  of  San  Francisco,  is  an  estuary  about  14  miles  long  with ! 
its  larger  axis  parallel  to  the  ocean.  It  is  separated  from  the  sea  by 
two  narrow  tongues  of  sand,  which  extend  to  high  laud  both  on  the 
north  and  south,  and  between  these  lines  the  channel  which  communi- 
cates with  the  sea.  The  bay  has  a  high-water  area  of  about  24  miles 
and  a  low- water  area  of  about  13  square  miles.  The  tide  has  a  mean 
rise  and  fall  of  4  feet  4  inches,  becoming  8  feet  or  more  at  springs  and 
less  than  3  feet  at  neaps. 

The  average  tidal  discharge  is  about  100,000  cubic  feet  per  second. 

Humboldt  Bay  is  the  only  landlocked  harbor  in  California  north  of 
San  Francisco,  and  is  the  most  important  lumber  port  of  the  State. 

Original  condition. — Before  improvement  entrance  to  the  harbor  was 
obstructed  by  a  bar,  the  entrance  over  which  was  by  a  channel  varia- 
ble in  position  (from  southwest  to  northwest  1 J  miles  apart  at  the  sea 
ends),  variable  in  depth  (from  9  to  25  feet),  in  width  (from  2,200  to  4,200 
feet).  There  were  also  numerous  shoals  within  the  harbor,  close  to  the 
wharves,  rendering  it  difficult  for  vessels  to  reach  Eureka,  Areata, 
and  Hookton. 

Work  prior  to  June  30}  1894. — In  1881  a  project  was  adopted  with  a 
view  to  securing,  by  dredging,  a  channel  13  feet  deep  and  200  feet 
wide  to  the  head  of  Eureka  wharves,  and  one  of  10  feet  deep  and  100 
feet  wide  to  Areata  and  Hookton.  This  portion  of  the  project  was 
completed  in  1884  at  a  cost  of  $80,884.69.  These  channels  have  since 
silted  up  materially  and  are  again  an  impediment  to  commerce  and 
ought  to  be  redredged. 


*  Indeterminate.  t  Sufficient  on  hand. 
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In  1882  an  additional  project  was  adopted  with  the  object  of  increas- 
ing the  depth  over  the  bar  at  the  entrance  to  the  harbor  by  construct- 
ing a  low- tide  stone  jetty,  extending  seaward  from  the  south  spit  for  a 
distance  of  6,000  feet.  Its  estimated  cost  was  $600,000.  The  money 
appropriated  was  not  available  until  certain  land  required  was  obtained 
free  of  expense  to  the  Government,  hence  nothing  could  be  done  until 
1888,  when  a  contract  was  let  under  the  above  project.  Operations 
were  begun  in  1889  and  carried  on  until  October,  1890,  when  the  con- 
tractor failed. 

Under  this  contract  the  south  jetty  was  built  out  2,767  feet,  900  feet 
of  the  length  being  raised  to  high-water  level. 

In  October,  1890,  a  Board  of  Engineers  recommended  two  high-tide 
stone  and  brush  jetties,  starting  from  the  north  and  south  spits, 
respectively,  and  extending  seaward  to  the  18-foot  contour.  The  north 
jetty  was  not  to  be  begun  until  the  completion  of  the  south.  The  cost 
of  the  two  jetties  was  estimated  at  $1,957,615. 

This  project  was  adopted,  and  in  May,  1891,  work  was  begun  under 
another  contract  and  continued  until  December,  1891.  Under  this  con- 
tract 300  linear  feet  of  brush  mattress  and  stone  protection  work  was 
built  to  arrest  erosion  of  the  north  spit;  a  stone  and  brush  dike  was 
commenced  and  carried  out  on  the  north  spit,  1,480  feet  in  length,  and 
the  south  jetty  was  extended  600  feet,  making  it  3,699  feet  long;  this 
completed  the  contract. 

No  work  was  done  from  December,  1891,  to  April,  1893,  owing  to 
lack  of  funds. 

On  account  of  continued  erosion  of  the  north  spit  the  project  was 
slightly  modified  in  1892,  as  recommended  by  a  Board  of  Engineers, 
so  as  to  make  the  previously  built  dike  a  part  of  the  jetty. 

Tiie  north  jetty  was  relocated,  and  its  construction  authorized  to  a 
point  sufficient  to  arrest  erosion  without  awaiting  the  completion  of  the 
south  jetty. 

Funds  having  been  appropriated  by  the  river  and  harbor  act  of  July 
13, 1892,  and  the  improvement  placed  under  the  so-called  continuous- 
contract  system,  proposals  for  the  work  were  invited. 

On  December  16, 1892,  a  contract  was  entered  into  with  John  C. 
Bull,  jr.,  the  lowest  bidder.  Work  under  this  contract  was  commenced 
April  14, 1893  (on  which  date  the  first  load  of  stone  was  delivered  on 
the  north  jetty),  and  construction  continued  during  the  season  up  to 
February,  1894,  when  it  was  closed  down  and  not  resumed  until  the 
latter  part  of  April,  and  from  that  time  to  the  close  of  the  fiscal  year 
carried  on  without  intermission.  During  this  fiscal  year  the  work  done 
amounted  to  2,674  feet  of  trestle,  14,343  cubic  yards  of  brush,  and  72,483 
tons  of  rock,  making  the  north  jetty  5,178  feet  long,  of  which  3,767  feet 
was  completed  to  full  height. 

South  jetty. —Owing  to  the  channel  encroaching  too  closely  to  the  line 
of  the  jetty  a  few  short  spurs  of  rock  and  brush  were  built  to  divert  the 
current  at  the  points  most  threatened.  So  other  work  was  done  on  the 
south  jetty  with  the  exception  of  placing  15,836  tons  of  rock  as  a  revet- 
ment on  the  south  side  and  filling  up  a  few  gaps.  For  this  work  555.23 
cubic  yards  of  brush  and  19,758  tons  of  rock  were  used.  The  south  jetty 
was  at  this  time  3,699  teet  long. 

The  total  amount  earned  by  the  contractor  up  to  June  30, 1894,  was 
$219,111.64. 

Amount  expended  and  results  obtained  to  June  30, 1894. — The  amount 
expended  on  jetty  work  up  to  June  30, 1894,  was  $495,598.90.  A  reason- 
ably fixed  channel  of  24  feet  depth  and  about  950  feet  in  width  had  been 
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maintained  during  the  latter  part  of  the  year,  and  no  vessels  were 
detained  owing  to  insufficient*  water.  Vast  quantities  of  sand  were 
impounded  on  the  outside  of  both  jetties  which  without  them  would 
probably  have  been  carried  into  the  entrance. 

APPROPRIATIONS. 


March3,1881 $40,000 

August2,1882 40,000 

July  5, 1884 62,500 

Augnst  5, 1886 75,000 

August  11, 1888 125,000 

September  19, 1890 80,000 


July  13,1892 $150,000 

March  3, 1893 522,000 

March  2, 1895 225,000 


Total 1,319,500 


Note.— Of  the  above  amounts  appropriated  $80,884.69  was  expended  for  dredging, 
and  forms  no  part  of  the  present  project. 

Report  of  operations  during  the  present  fiscal  year. — At  the  beginning 
of  the  fiscal  year  work  was  in  progress  under  the  continuous  contract 
made  with  John  O.  Bull,  jr. ;  Lieut.  Herbert  Deakyne,  Corps  of  Engi- 
neers, remained  in  local  charge. 

The  beginning  of  the  fiscal  year  found  operations  on  the  jetties  in 
progress,  which  continued  until  the  close  of  the  season  in  January, 
1895.  The  work  was  vigorously  pushed.  The  deliveries  of  material 
and  construction  of  trestle  was  much  greater  than  for  the  correspond- 
ing months  of  the  previous  year. 

South  jetty. — Owing  to  the  deep  water  at  and  beyond  the  end  of  this 
jetty,  caused  by  a  shifting  of  the  channel  to  the  southward,  no  work  of 
extension  had  been  done  for  two  years.  A  few  short  groins  were  built  to 
divert  the  current  which  had  encroached  dangerously  on  the  line  of  the 
jetty.  These  groins  were  only  practicable  where  the  water  deepened 
gradually  from  the  jetty  to  the  channel;  where  the  slope  was  abrupt  it 
was  found  difficult  to  properly  sink  the  mattresses  or  to  keep  the  rock 
in  place.  They  were  of  some  benefit,  but  accumulated  sand  less  rapidly 
than  was  expected. 

For  this  reason  the  experiment  was  tried  of  revetting  the  slopes  of 
sand  next  the  channel,  where  it  threatened  to  undermine  the  jetty,  with 
rock  both  large  and  small  dumped  from  the  trestle.  This  revetment 
was  made  continuous  for  a  length  of  1,056  feet  from  bent  150  to  bent 
216,  the  end  of  the  existing  trestle.  In  this  revetment  during  July  and 
August  8,460  tons  of  rock  was  used.  At  this  time  the  depth  of  water 
parallel  to  the  line  of  the  jetty  and  70  feet  out  from  its  center,  from  bent 
150  to  bent  215,  varied  from  15  to  40  feet,  averaging  32  feet.  The  rock 
when  dumped  took  a  slope  of  4  on  5,  but  soon  flattened  out  to  2  on  3. 
The  crest  of  the  revetment  was  built  up  to  the  height  of  the  jetty 
alongside,  but  later  in  the  season  this  height  was  somewhat  reduced  by 
the  sea.  This  enrockment  served  its  purpose  and  protected  the  jetty 
proper  from  being  undermined.  To  enable  this  revetment  to  be  placed 
the  trestle  had  to  be  repaired  as  far  as  bent  208  and  rebuilt  from  that 
point  outward  to  bent  216.  The  operation  of  driving  piles  through  the 
rock  of  the  jetty  did  not  prove  so  difficult  as  was  anticipated;  a  pene- 
tration varying  from  6  to  18  feet  was  secured. 

After  the  work  of  revetment  was  completed  it  was  desired  to  extend 
the  south  jetty,  but  surveys  beyond  its  outer  end  still  disclosed  depths 
of  water  from  35  to  50  feet,  in  which  depth  jetty  work  was  considered 
too  expensive,  especially  as  past  experience  led  to  the  belief  that  this 
condition  was  only  temporary  and  that  the  constantly  recurring  changes 
would  again  move  the  channel  northward  and  cause  shoaling,  there- 
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after  rendering  extension  work  feasible.   On  August  16, 1894,  therefore, 
work  on  the  south  jetty  was  discontinued. 

During  September  and  December,  1894,  and  January  and  February, 
1895,  considerable  damage  was  done  by  violent  storms.  Fifty  one  bents 
were  destroyed  or  seriously  damaged,  one- third  of  the  piles  having  been 
carried  away  back  to  bent  160.    The  last  bent  standing  was  165. 

In  March,  1895,  soundings  off  the  end  of  the  jetty  showed  changed 
conditions ;  considerable  shoaling  had  taken  place.  The  channel,  which 
had  formerly  crossed  the  line  of  the  south  jetty,  had  shifted  to  the  north- 
ward, and  for  a  distance  of  1,000  feet  ahead  of  the  trestle  there  was 
depth  of  only  18  to  22  feet  where  formerly  it  had  been  35  to  50  feet. 
This  condition  was  favorable  for  extension  work  and  preparations  to 
that  end  were  commenced. 

Pile  driving  for  repairs  to  the  trestle  was  begun  May  4,  and  by  the 
end  of  th$  month  the  trestle  was  again  intact  to  bent  181. 

During  June,  1895,  this  work  was  continued,  and  by  the  end  of  the 
fiscal  year  the  trestle  had  been  rebuilt  to  bent  230,  a  length  of  3,682 
feet.  The  length  of  the  original  trestle  was  3,699  feet,  so  the  work  of 
replacing  former  trestle  was  practically  completed. 

The  depth  of  water  at  bent  230  is  25  feet;  on  the  proposed  line  of  the 
extension  of  the  jetty  it  has  deepened  since  March  to  about  28  feet. 

North  jetty. — The  begipning  of  the  fiscal  year  found  the  work  of  con- 
struction of  this  jetty  in  full  operation.  During  July,  August,  and  the 
early  part  of  September  the  weather  was  unusually  favorable.  •  Excel- 
lent progress  was  made — better,  in  fact,  than  at  any  former  period  of 
the  work — but  in  September  severe  gales  and  heavy  seas  commenced, 
and  from  that  time  on  the  work  on  the  trestle  was  more  in  the  nature 
of  repairs  than  extension.  At  the  beginning  of  September  the  trestle 
was  built  to  bent  393,  a  length  of  6,300  feet  beyond  the  initial  point; 
during  the  month  this  was  carried  to  bent  423,  when  a  storm  commenced 
which  carried  away  the  outer  bent,  broke  one  pile  in  bent  405,  and  did 
other  slight  injuries.  In  October  the  trestle  was  repaired  and  extended 
to  bent  431,  when  another  storm  carried  away  9  bents  back  to  bent  423, 
and  broke  7  piles  inshore  from  that  point.  In  November  the  trestle 
was  again  repaired  and  extended  to  bent  427,  and  extra  fastenings  put 
on,  but  was  again  destroyed  on  the  27th,  4  bents  being  lost,  which  left 
the  trestle  standing  to  bent  423,  the  point  reached  in  September. 

In  view  of  these  repeated  disasters  it  was  decided  to  stop  extension 
at  this  point  for  the  winter,  strengthen  the  outer  end,  and  confine  the 
operation  to  building  up  the  stonework. 

Accordingly,  the  6  outer  bents  were  reenforced  with  extra  bolts  and 
straps.  In  January,  1895,  a  severe  gale  caused  the  destruction  of  30 
bents  back  to  bent  388,  and  took  out  31  piles  between  bents  364  and 
385.  This  left  the  outer  6  bents  standing  alone,  with  a  gap  32  bents 
or  512  feet  long  intervening  between  them  and  the  nearest  inshore  por- 
tion of  the  trestle.  This  was  the  condition  February  8, 1895,  when  work 
was  suspended.  During  the  latter  part  of  February  these  6  outer  bents 
were  destroyed. 

In  April,  1895,  reconstruction  was  begun,  and  in  spite  of  bad  weather 
repairs  were  made  out  to  bent  405.  In  May  the  trestle  was  repaired 
and  extended  to  bent  436.  This  new  work  was  damaged  by  a  storm  on 
the  25th,  1  bent  and  17  piles  being  lost,  but  by  the  end  of  the  month  the 
trestle  was  again  rebuilt  to  bent  436. 

The  work  during  June  consisted  of  extension  of  the  trestle;  piles 
were  driven  to  bent  487,  a  length  of  7,803  feet,  and  trestle  completed  to 
bent  473,  a  length  of  7,579  feet. 
ENG  95 208 
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Five  different  systems  of  fastening  caps  to  piles  were  tried  and  were 
exposed  to  storms  on  May  25  and  27.    These  fastenings  were— 

First.  A  {-inch  iron  drift  bolt  alone. 

Second.  A  3-inch  iron  drift  bolt  and  a  2\  by  f  inch  by  5  feet  iron  strap  spiked  to 
cap  and  pile. 

Third.  A  1-inch  steel  drift  bolt  and  a  strap  as  above. 

Fourth.  A  i-inch  iron  drift  bolt,  strap  as  above,  and  two  4  by  6  inch  pine  braces 
per  bent  bolted  to  cap  and  piles. 

Fifth.  A  J- inch  iron  drift  bolt  and  a  l±-inch  iron  screw  bolt,  with  nut  mortised 
in  pile. 

The  only  method  that  stood  the  storm  without  damage  was  the  fifth. 

In  the  first  three  years  of  jetty  construction  sway  braces  were  placed 
on  piles  of  trestle  to  stiffen  it  until  the  enrockment  was  well  up  from 
the  bottom.  Occasionally  thes6  were  broken  by  violent  sea  action  dur- 
ing storms,  and  more  frequently  by  rock  being  dumped  on  them  from 
the  cars  above.  In  the  past  two  working  seasons  sway  braces  have 
been  omitted  for  the  reason  that  their  surface  exposure  to  the  waves 
was  so  great  as  to  endanger  the  stability  of  the  trestle.  Other  means 
to  secure  it  were  by  extra  fastenings  to  caps  and  stringers  as  detailed 
above. 

In  spite  of  these  precautions  51  bents  or  816  feet  of  trestle  on  south 
jetty  and  46  bents  or  736  feet  of  trestle  on  north  jetty  were  destroyed 
during  severe  gales.  Part  of  this  loss  had  to  be.borne  by  the  contractor, 
the  larger  part,  however,  occurring  during  the  season  when  work  was 
not  in  progress,  had  to  be  replaced  at  the  expense  of  the  Government 

That  the  trestle  should  be  destroyed  is  not  at  all  surprising  when  it 
is  considered  that  during  violent  storms  green  waves  sometimes  break 
and  curl  over  and  across  the  top  of  this  frail  superstructure.  Piles 
have  been  broken  short  off  at  and  above  their  line  of  intersection  with 
the  rock  jetty,  and  stringers  12  by  14  inches  in  size  have  been  broken 
in  two  by  the  impact  of  these  waves.  The  trestle  has  been  made  as 
strong  as  any  reasonable  expenditure  of  money  would  warrant.  Where 
broken  or  destroyed  it  has  to  be  repaired  or  renewed. 

Mattress  work. — The  brush  mattress  work  used  during  the  year  for 
foundation  for  the  stone  jetty  were  each  two  bents  or  32  feet  long  by  48 
feet  wide  by  3 J  feet  thick;  they  were  constructed  on  hanging  stages 
under  the  trestle,  loaded  with  small  rock  and  sunk.  This  work  followed 
trestle  construction  as  closely  as  possible.  The  jetty  built  during  1894 
was  founded  in  a  practically  uniform  depth  of  water,  rarely  more  than 
16  feet  or  less  than  10  feet.  The  scour  induced  by  the  piles  driven  in 
extension  was  small.  The  average  depth  in  which  piles  were  driven 
was  13.6  feet  and  the  average  depth  in  which  mattresses  were  sunk  was 
14.8  feet,  making  the  average  scour  1.2  feet. 

Rock. — The  rock  used  during  the  latter  part  of  the  past  year  was 
of  better  quality  than  heretofore,  owing  partly  to  improvement  in  the 
quarries  and  also  to  rigid  inspection  and  rejections  of  rock  thought 
liable  to  disintegrate.  For  some  time  past  it  had  been  observed  that 
some  of  the  rock  delivered  early  in  the  work,  where  subjected  to  alter- 
nate exposure  to  water  and  air,  showed  signs  of  disintegration ;  thor- 
ough examination  of  this  rock  was  made  with  a  view  to  determine 
which  of  the  several  kinds  furnished  had  proven  to  be  bad.  The  result 
reached  was  that  four  kinds  of  rock  delivered  were  unsuitable,  viz: 

A  fine-grained  blue  rock  full  of  seams  and  so  soft  that  it  crumbled  in  the  hand; 

A  surface  rock  of  yellow-gray  color; 

A  conglomerate,  crumbling  on  slight  pressure ;  and 

A  rock  containing  seams  of  slate. 
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All  rock  of  this  character  was  rejected,  as  was  also  some  for  small 
size.  Small  rock  was  used  for  sinking  ifcattresses,  revetting  the  chan- 
nels, slopes,  and  for  hearting  jetties;  the  large  rock  (1  ton  and  upward) 
for  facings  and  tops  of  jetties. 

During  the  past  year  the  quantity  of  rock  delivered  in  the  north 
jetty  was  197,216  tons,  an  amount  largely  in  excess  of  any  previous 
year  in  the  history  of  the  work.  The  largest  monthly  deliveries  were  for 
May  and  June,  when  26,755  and  30,794  tons,  respectively,  were  received 
and  placed. 

This  increased  output  is  due  to  the  efficient  management  of  Mr.  W.  E. 
Dennison.  Since  assuming  charge,  as  manager,  he  has  increased  the 
plant  principally  by  the  purchase  of  additional  scows,  a  new  locomotive, 
new  cars  and  the  remodeling  of  many  old  ones,  by  which  the  train 
loads  of  rock  can  be  handled  regularly  and  without  delay. 

The  quarries  and  the  jetties  are  also  connected  by  telephone  line. 

The  electric-light  plant  installed  at  the  quarries  the  year  before 
enables  quarrying  to  be  carried  on  at  night. 

Spurs  and  revetment,  north  jetty. — In  May,  1894,  the  high-water  line 
was  at  bent  22.  Scour  occurred  and  this  line  receded  toward  the  wharf 
and  threatened  to  undermine  the  initial  point  of  the  jetty.  To  prevent 
this  rock  was  dumped  on  the  bay  Bide.  By  October  the  scour  was  so 
pronounced  that  it  became  evident  that  other  means  must  be  resorted 
to  to  stop  the  erosion;  consequently  a  piece  of  track  was  built,  leaving 
the  jetty  at  bent  18  and  extending  along  the  high-water  line  to  the 
wharf.  From  this  track  shore  protection  work  of  brush  and  heavy  rock 
was  built;  later  this  protection  was  carried  on  to  the  north  side  of  the 
wharf.    This  accomplished  its  purpose  and  the  cutting  ceased. 

Continued  cutting  near  bent  92  compelled  the  construction  of  a  spur, 
leaving  the  jetty  at  bent  75  and  extending  to  a  point  150  feet  out  from 
the  center  of  the  jetty.  The  effect  of  this  spur  was  not  altogether 
satisfactory;  an  eddy  around  its  end  first  undermined  the  rock  and 
finally  carried  away  the  outer  portion.  It  is  believed  that  it  was  the 
cause  of  the  sinking  of  the  jetty  near  bent  85,  as  at  this  point  the  eddy 
formed  by  the  spur  was  particularly  noticeable. 

Another  spur  was  built  at  bent  207  to  protect  a  portion  of  the  jetty 
built  in  shallow  water.  At  this  point  the  spur  was  exposed  to  the 
breakers.  It  stood  during  the  past  winter  without  material  change  in 
the  spur  itself  or  its  surroundings. 

In  March,  1895,  serious  erosion  took  place  near  bents  50, 95,  and  200. 
At  these  points  the  channel  encroached  dangerously  near  the  jetty. 
To  prevent  undermining,  revetment  of  the  channel  slope  was  immedi- 
ately begun.  In  the  vicinity  of  bent  95  17,000  tons  of  rock  were  placed 
in  the  revetment.  It  was  brought  up  to  8  feet  above  low  water  from 
bent  75  to  bent  110;  from  bent  110  to  bent  115  it  was  brought  up  to  5 
feet  above  low  water,  and  from  115  to  120  to  2  feet  above  low  water. 

Near  bent  200  the  revetment  was  brought  up  to  2  feet  above  low 
water  and  extended  to  bent  202.  At  bent  50  to  75  the  revetment  was 
brought  up  to  4  feet  above  low  water. 

The  jetty  at  these  points  is  for  the  present  safe. 

The  rock  dumped  in  revetment  did  not  retain  the  slope  first  assumed, 
but  was  flattened  and  spread  out  over  the  slope  of  the  channel,  thus 
forming  a  blanket  of  stone  over  the  sand  and  preventing  erosion. 

The  experience  thus  far  on  this  work  leads  to  the  belief  that  the 
revetment  of  slopes  has  been  more  effective  in  checking  undermining 
of  the  jetty  than  a  system  of  spurs  or  groins,  for  the  reasons: 

First.  That  the  revetment  can  be  instantly  applied  whenever  scour 
is  manifested,  whereas  to  construct  a  spur  it  is  necessary  first  to  build 
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a  trestle  from  which  to  place  the  mattresses  and  rock,  and  serious 
injury  may  be  done  before  this  can  be  accomplished. 

Second.  The  revetment  does  not  change  the  channel  alignment,  but 
allows  a  smooth  flow  of  the  current  over  it.  The  spurs  generally  have 
caused  eddies  and  whirls  around  them,  which  in  a  few  cases  caused 
their  partial  destruction,  with  probable  injury  to  the  jetty  as  well. 

Third.  Revetment  is  cheaper  for  the  length  of  the  jetty  protected. 

Further  observation  and  experiment  will  be  necessary  to  determine 
fully  the  best  means  to  afford  absolute  security  against  undermining. 

At  the  end  of  the  fiscal  year  the  trestle  of  the  north  jetty  was  com- 
plete to  bent  473,  a  distance  of  7,579  feet;  mattresses  sunk  to  bent  473 
and  j6tty  completed  to  bent  395,  a  distance  of  6,329  feet 

The  initial  point  from  which  distances  are  given  is  well  inshore. 

Thus  far  the  jetties  proper  have  not  been  materially  injured  by  storms. 
In  a  few  scattered  places  the  waves  have  beaten  down  the  peaked  crests 
of  rock  and  at  the  outer  ends  of  the  jetties  and  occasionally  at  other 
places  some  subsidence  of  the  rock  has  been  noticed,  and  small  rock 
used  for  revetment  purposes  has  been  scattered  and  spread  by  the  sea 
along  the  steep  sandy  slopes  on  the  channel  side  of  the  jetties,  as  was 
expected  and  desired. 

This  distribution  of  small  rock  has  created  frequent  unfavorable  com- 
ment and  hostile  criticism  through  at  least  one  local  newspaper,  clippings 
from  which  were  regularly  mailed  to  Senators  and  Members  of  Congress 
from  California,  to  high  officials  in  the  War  Department,  and  to  other 
officers  in  charge  of  public  works  with  a  view  to  discredit  the  work  and 
its  management. 

A  summary  of  the  construction  work  by  months  during  the  past  fiscal 
year  may  be  of  interest : 

NORTH  JETTY. 


Months. 


Rook. 


Trestle. 


Mattress. 


July 

August  — 
September. 
October  — 
November . 
December.. 


January . . 
February . 

March 

April 

May 

Jane 


1894. 


1895. 


Tone. 
13,687 
21, 121 
24,192 
23,449 
7,852 
9,815 


11,377 


Lbe. 

760 
1,750 
1,500 
1,750 

410 
2,230 


Feet. 
577 
738 
160.5 
303.5 


Cubic  feet. 
3,408 
4,572.84 
4,051.70 
1,973.20 


321 


Total  for  north  jetty. 


2,982  1,490 

25,216  2,000 

26,755  450 

30,794  1,420 


60.4 
738 


197,216        310      2,898.4 


1,780.21 


23.85 


140.5 
3.771 


19,715.80 


SOUTH  JETTY. 


1894. 
July 

3, 898       950 
4,562        100 

August 

Total  for  south  jetty 

8,460    1,050 

Total  for  fiscal  year  on  both  jetties 

205,676    1,360 

2,898.4 

19,715.80 

Amount  expended  during  the  past  fiscal  year. — The  amount  expended 
during  the  past  fiscal  year  was  $300,244.37,  making  the  total  amount 
thus  far  expended  $876,727.96. 
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Results  obtained. — A  survey  made  in  December,  1894,  a  copy  of  which 
is  herewith,  showed  that  a  few  changes  had  occurred  since  May.  The 
channel  over  the  bar  had  shifted  slightly  to  the  north  and  deepened  1 
foot,  being  25  feet  deep  and  100  feet  wide.  The  channel  by  the  north 
spit  in  the  entrance  had  also  a  depth  of  25  feet.  The  Bucksport  Chan- 
nel was  unchanged.  The  channel  from  south  jetty  to  south  bay  had 
shoaled  considerably.  A  middle  ground  3,600  feet  long  existed,  lying 
approximately  north  and  south,  just  inside  the  shore  end  of  the  jetties. 
This  has  since  been  much  reduced  in  extent.  The  accumulation  of  sand 
on  the  north  side  of  the  north  jetty  continued  during  the  year. 

In  May,  1895,  another  survey  of  the  entrance  was  begun,  but  was 
not  ftilly  completed  in  time  to  be  incorporated  in  this  report. 

As  stated  elsewhere,  the  former  dredged  channels  inside  the  bay  have 
deteriorated  to  such  an  extent  that  full  advantage  can  not  be  taken  by 
vessels  of  the  25-foot  channel  over  the  bar,  for,  although  deep-draft 
ghips  may  enter  the  harbor  they  have  difficulty  in  reaching  and  leaving 
the  wharves  in  Eureka  at  the  low-tide  stages.  This  matter  will  be  the 
subject  of  future  report. 

Lieut.  Herbert  Deakyne,  Corps  of  Engineers,  has  been  the  resident 
engineer  in  local  charge  of  the  work  during  the  past  year.  His  report 
is  sent  herewith,  and  contains  many  interesting  details  of  the  work. 
Acknowledgments  are  due  him  for  strict  attention  to  duty  and  valu- 
able services. 

Assistant  Engineer  W.  E.  Hughes  and  Inspectors  F.  Moulton  and  F. 
J.  Swall  were  employed  during  the  entire  year  and  Inspectors  H.  O. 
Parker  and  D.  L.  Larkin  for  part  of  the  year.  All  have  rendered  efficient 
and  faithful  service. 

Future  operations. — The  amount  of  money  at  present  available  for 
the  work  is  $392,177.74.  At  the  present  rate  of  earnings  by  the  con- 
tractor this  amount  will  be  barely  adequate  to  meet  the  payments  to 
June  30, 1896. 

In  addition  to  the  amounts  already  appropriated  $475,000  can  be 
advantageously  expended  during  the  fiscal  year  ending  June  30, 1897. 

Money  statement. 

July  1, 1894,  balance  unexpended. _ $518, 016. 41 

Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895. 225, 000. 00 

743,016.41 
June  30, 1895,  amount  expended  during  fiscal  year 800, 244. 87 

July  1, 1895,  balance  unexpended 442,772.04 

July  1, 1895,  outstanding  liabilities $50,594.30 

July  1, 1895,  amount  covered  by  uncompleted  contracts 392, 177. 74 

442,772.04 

{Amount  (estimated)  required  for  completion  of  existing  project 818, 115. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897  475, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 


REPORT  OF  LIEUT.  HERBERT  DEAKYNE,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

San  Francisco,  Cal.,  March  6',  1895, 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  improve- 
ment of  the  entrance  to  Humboldt  Bay,  California,  during  the  season  beginning 
April,  1894,  and  ending  February,  1895. 
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At  the  close  of  the  work  for  the  winter,  February  3, 1894,  the  north  jetty  had  been 
extended  to  bent  265,  a  length  of  4,248.6  feet,  of  which  a  length  of  3,608  feet  was 
completed  to  full  height. 

The  south  jetty  had  been  extended  to  bent  230,  a  length  of  3,699  feet.  During  the 
winter  the  last  two  bents  of  the  north  jetty  trestle,  264  and  265,  and  one  pile  in  bent 
263  were-carried  away.  There  was  very  little  settlement  of  rock  during  the  winter ; 
some  of  the  rock  near  the  outer  end  of  the  completed  portion  was  beaten  down  by 
the  sea. 

The  trestle  of  the  south  jetty  had  been  destroyed  during  the  preceding  season  as 
far  back  as  bent  208,  distant' about  350  feet  from  the  outer  end.  There  were  no 
farther  injuries  of  any  consequence  during  the  winter. 

The  work  in  contemplation  for  the  season  of  1894  was  the  extension  of  the  north 
jetty,  the  repair  of  the  trestle  of  the  south  jetty,  and  the  protection  of  this  jetty  on 
the  channel  side  by  a  revetment  of  rock.  The  contract  of  December  16,  1892,  with 
John  C.  Bull,  jr.,  of  Arcate,  Cal.,  was  still  in  force. 

During  the  winter  season  the  contractor  had  been  making  repairs  and  enlarge- 
ments of  his  plant.  The  wharf  at  Bayside  was  extended  to  deeper  water,  so  that 
rock  could  be  towed  away  at  low  tide. 

A  full  barge  load  (21)  of  the  hydraulic  cars  invented  by  Mr.  Pine,  of  Eureka, 
was  procured,  and  a  barge  load  of  old  cars  was  changed  to  hydraulic  cars.  The 
contractor's  two  locomotives,  in  addition  to  receiving  a  general  overhauling,  were 
fitted  with  pumps  for  the  operation  of  the  hydraulic  cars.  Preparations  were  made 
for  the  use  in  the  quarry  of  a  jet  of  water  for  washing  the  dirt  and  waste  rock  away 
from  the  larger  rock.  A  portion  of  the  stream  in  which  the  quarry  is  situated  was 
diverted  into  a  ditch  dug  along  the  brow  of  the  hill  above  the  quarry,  and  was  used 
to  supply  the  jet.    Additional  derricks  and  hoisting  engines  were  obtained. 

The  first  work  done  was  the  construction  of  a  new  wharf  and  shore  tracks  on  the 
south  spit,  the  old  wharf  and  tracks  being  no  longer  fit  for  use.  The  cost  of  renew- 
ing them  was  estimated  at  $4,000,  but  as  the  contractor  preferred  to  have  a  wharf 
in  an  entirely  new  location,  and  a  new  set  of  shore  tracks  to  correspond,  he  was 
authorized  to  make  such  construction  as  he  desired,  with  the  understanding  that  he 
should  bear  all  expense  in  excess  of  $4,000. 

This  plan  was  carried  out;  he  was  paid  for  1,600  feet  of  shore  track  at  $2.50  per 
foot,  the  material  and  labor  for  this  track  being  furnished  by  the  contractor.  For 
the  remainder  of  the  track  and  for  the  wharf  and  apron  the  contractor  was  allowed 
to  use  such  old  timber,  planking,  and  rails  as  were  serviceable. 

During  the  winter  and  early  spring  a  few  piles  under  and  near  the  hinge  of  the 
apron  on  the  north  spit  had  scoured  ont.  A  complete  set  of  new  piles  under  the 
hinge  of  the  apron  and  nine  piles  in  the  wharf  were  driven.  The  grade  of.the 
approach  to  the  apron  was  eased  by  catting  off  the  piles  in  two  bents,  making  the 
grade  about  40  feet  long,  instead  of  15,  as  before.  The  shore  tracks  were  cleared  of 
the  sand  that  had  drifted  on  them  during  the  winter.  The  grade  on  the  trestle  of 
north  jetty  between  the  shore  end  and  the  beginning  of  double  track  was  eased  by 
making  it  longer  than  before;  at  the  same  time  the  grade  was  made  uniform,  it 
having  been  very  irregular  previons  to  this  time. 

After  the  repair  of  the  north  spit  wharf  the  pile  driver  was  taken  out  on  the  north 
jetty  and  prooeetfed  to  put  the  trestle  in  repair.  Seven  piles  were  driven  in  the 
vicinity  of  bent  60,  to  replace  a  like  number  broken  out  by  a  drift  log  a  short  time 
before  the  cessation  of  work  the  preceding  season.  One  pile  was  driven  in  bent  56 
under  a  projecting  cap.  One  pile  in  bent  263,  lost  during  the  winter,  was  replaced, 
and  bents  264  and  265  were  rebuilt. 

Around  the  end  of  the  jetty  a  very  deep  hole  was  found.  The  piles  of  the  first 
bent  of  new  work  were  driven  May  12,  in  a  depth  of  32  feet ;  those  of  the  next  bent 
in  a  depth  of  34  feet. 

The  water  then  began  to  grow  shoaler,  decreasing  to  20  feet  in  depth  at  bent  274. 
The  experience  here  was  similar  to  that  met  with  in  October,  1893,  when  pile  driving 
was  resumed  after  a  stoppage  of  two  months,  in  that  the  greatest  depth  was  found 
in  building  the  second  bent  of  new  work.  In  the  deep  water  between  bents  265  and 
270  it  was  found  that  the  trestle  was  very  unsteady ;  accordingly  braces  were  put 
on  the  piles.  These  braces  were  made  of  3  by  12  inch  plank,  16  feet  long;  four 
were  used  to  a  bent,  one  pair  being  placed  on  the  north  and  north  center  piles.  The 
use  of  braces  was  discontinued  after  the  trestle  reached  a  point  where  the  water  was 
only  about  20  feet  deep. 

The  first  mattress  was  sunk  May  17  in  an  average  depth  of  34  feet.  Work  continued 
without  interruption  till  the  end  of  June,  at  which  time  the  trestle  extended  to  bent 
323,  a  length  of  5,178  feet;  mattresses  were  sunk  to  8  feet  beyotid  bent  311,  a  length 
of  4,993  feet;  and  completed  jetty  extended  to  bent  235,  a  length  of  3,767  feet. 

A  cross-over  between  the  tracks  on  the  treBtle  at  bent  260  was  constructed  in  June 
at  a  cost  of  $284.75. 
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The  first  rock  of  the  season  was  delivered  at  the  south  spit  April  30,  and  was  nsed 
to  begin  the  revetment  on  the  channel  side  of  the  jetty.  The  revetment  was  made 
continuous  from  the  spur  at  bent  150  toward  the  outer  end  of  the  jetty.  By  the  23d 
of  June  it  was  completed  as  far  as  bent  184;  work  was  then  suspended  until  a  pile 
driver  could  be  constructed  for  the  repair  of  the  trestle  ahead  of  bent  184.  Up  to 
this  time  16,052  tons  of  rock,  principally  small  rock,  had  been  nsed  for  the  revetment. 

A  survey  of  the  entrance  was  made  in  May.  It  showed  a  marked  change  since  the 
survey  of  December,  1893.  The  depth  in  the  southwest  channel  over  the  bar  was 
found  to  be  24  feet;  the  northwest  channel  had  partly  closed  up.  The  channel  close 
by  the  north  spit  had  deepened  from  10  to  25  feet,  so  that  a  continuous  channel  of 
24  feet  depth  extended  from  the  ocean  to  a  point  2,000  feet  above  the  light-house 
wharf  on  the  north  spit.  The  channel  alongside  the  outer  end  of  the  south  jetty 
shoaled  about  10  feet  during  the  winter.  The  depth  in  the  old  Bucksport  Channel 
was  found  to  be  10  feet. 

Fifteen  new  piles  were  placed  in  the  north  spit  wharf  by  the  contractor  in  June. 
They  were  in  line  of  the  repairs  he  should  have  made  upon  the  stoppage  of  work  in 
February,  which  repairs  were  left  in  abeyance  because  the  question  of  a  relocation 
of  the  wharf  was  under  discussion. 

A  few  piles  were  carried  away  from  the  outer  end  of  the  south  jetty  trestle  in  June. 
No  entire  bents  were  lost. 

The  rock  delivery  fur  the  season  up  to  the  end  of  June  amounted  to  33,769  tons. 
The  earnings  for  the  same  period  amounted  to  $62,505.93,  making  the  total  on  the 
contract  $219,145.15. 

At  the  beginning  of  the  fiscal  year  1895  work  was  in  progress  on  the  north  jetty. 
Early  in  July  the  work  was  interrupted  by  strikes  on  the  part  of  the  laborers.  The 
pile-driver  crew  quit  work  on  June  30  and  did  not  return.  On  the  2d  of  July  a  strike 
occurred  at  the  quarry,  putting  a  stop  to  all  rock  work.  A  new  pile-driver  crew 
was  secured  for  the  north  jetty  and  a  compromise  was  effected  with  the  quarry 
laborers.    Pile  driving  was  resumed  July  7  and  rock  delivery  on  the  11th. 

The  depth  of  water  in  which  the  piles  were  driven  was  very  uniform  during  July. 
It  varied  but  little  from  10  feet.  Deeper  water  was  encountered  in  August,  the 
maximum  being  a  little  over  16  feet.  By  the  21st  of  September  the  pile  driver  had 
reached  bent  423. 

A  period  of  stormy  weather  in  the  latter  part  of  September  and  early  part  of 
October  made  the  progress  of  the  work  very  slow. 

Bent  423  was  partially  destroyed  September  22 ;  it  was  rebuilt  on  the  25th,  and 
was  again  destroyed  on  the  26th;  it  was  rebuilt  October  9,  aud  the  pile  driving  was 
carried  as  far  as  bent  431  by  October  15.  The  next  day  a  high  tide  and  heavy  sea 
occurred  together,  and  the  outer  eight  bents  of  trestle  were  carried  away,  leaving 
423  the  last  bent  standing;  about  a  week  later  it  was  carried  away. 

It  was  rebuilt  again  November  5,  and  by  the  9th  the  trestle  had  been  rebuilt  to 
bent  425.  It  was  then  decided  to  put  additional  fastenings  on  such  additional  trestle 
as  might  be  constructed  during  the  season.  Each  pile  was  to  have  fitted  to  its  top 
a  ring  of  2  by  $  inch  wrought  iron,  to  prevent  splitting  of  the  head  of  the  pile  during 
storms;  each  pile  was  to  be  fastened  to  the  cap  with  three  1-mch  steel  drift  bolts; 
the  stringers  were  to  be  fastened  to  the  caps  by  1-inch  wrought  iron  screw  bolts  with 
head  and  nut;  the  straps  previously  used  to  fasten  the  caps  down  on  the  piles  were 
to  be  lengthened  6  inches  on  each  leg,  so  as  to  take  eight  spikes  instead  of  six,  as 
formerly ;  and  pieces  of  2-inch  pine  plank  were  to  be  spiked  under  the  stringers,  fitting 
snugly  between  caps,  and  on  the  top  of  caps  between  stringers,  and  outside  of  outer 
stringers.  This  method  was  to  be  applied  to  the  trestle  beginning  with  bent  426. 
Bents  426  and  427  were  driven  on  November  11  and  12,  respectively.  The  rings  were 
put  on  the  heads  of  the  piles;  part  of  the  steel  drift  bolts  and  all  of  the  iron  screw 
bolts  were  put  in.  Only  one  strap  had  been  placed  in  the  two  bents,  and  no  planking 
had  been  put  on.  While  the  trestle  was  still  in  this  incomplete  condition  a  storm 
came  on  and  destroyed  these  two  bents  and  bents  424  and  425.  It  was  then  decided 
to  make  no  further  attempt  to  extend  the  trestle  during  the  season.  Bents  418  to 
423,  inclusive,  were  strengthened  with  extra  steel  drift  bolts  and  iron  screw  bolts. 
The  trestle  then  stood  until  the  severe  storm  in  the  early  part  of  January.  A  num- 
ber of  piles  were  broken  ont  on  the  11th  and  12th,  and  on  the  13th  a  gap  of  thirty 
bents,  from  bent  388  to  bent  417,  inclusive,  was  made.  Bents  418  to  423,  the  six  bents 
that  had  been  strengthened,  were  left  standing,  the  only  damage  sustained  by  them 
being  the  loss  of  one  pile  in  bent  421.  These  six  bents  stood  without  further  injury 
untilFebruary  13,  when  they  were  totally  destroyed.  In  January  and  the  early  part 
of  February  the  outer  ten  bents  then  standing,  376  to  385,  were  strengthened  with 
extra  bolts.  These  bents  are  still  standing,  according  to  the  latest  reports  from 
Humboldt  Bay. 

The  scour  around  the  piles  before  mattresses  were  sunk  was  unusually  small  during 
the  season.  At  the  end  of  June  the  depth  at  which  the  piles  were  driven  was  less 
than  10  feet,  and  a  deposit  of  sand  was  occurring  after  the  driving  of  the  piles, 
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still  further  reducing  the  depth.  In  order  to  avoid  building  the  jetty  in  such  shoal 
water,  the  plan  was  adopted  of  building  up  the  outer  end  rapidly,  with  the  hope  of 
inducing  scour  just  ahead  of  the  mattress  work.  This  had  tie  desired  effect.  Very 
little  of  the  jetty  was  built  in  less  than  10  feet  of  water.  The  average  depth  in 
which  piles  were  driven  from  June  30  to  the  end  of  the  season  was  11.7  feet;  during 
the  same  period  the  mattresses  were  sunk  in  an  average  depth  of  13.7  feet.  For  the 
whole  season  the  corresponding  figures  are  13.6  and  14.8  feet.  The  greatest  scour 
after  pile  driving  occurred  at  bent  415,  where  the  mattresses  were  sunk  twenty-four 
days  after  the  piles  were  driven :  the  scour  was  8  feet. 

Mattress  work  was  carried  as  far  as  bent  425.  A  mattress  was  made  on  bents  426 
and  427,  November  20,  but  it  broke  up  and  was  completely  lost  before  being  sunk. 

The  spur  built  in  August,  1893,  at  bent  92,  north  jetty,  was  found  to  settle  so  much 
as  to  require  replenishing  with  rock  every  few  months.  This  spur  was  not  long 
enough  to  protect  any  considerable  length  of  jetty.  The  continuance  of  scour  in 
that  vicinity  rendered  it  advisable  to  construct  a  larger  spur,  leaving  the  n  ain  jetty 
at  bent  75,  and  reachiug  out  to  a  point  about  150  feet  from  the  center  of  the  jetty 
The  construction  of  this  spur  was  begun  in  September.  The  trestle  was  built  of 
three-pile  bents,  on  which  was  laid  a  single-track  railway,  leaving  the  east  track  of 
the  main  trestle  on  a  curve  of  118  feet  radius,  extending  on  that  curve  till  an  angle 
of  60°  with  the  main  jetty  was  made,  thence  on  a  straight  line  at  that  angle.  Tire 
length  of  the  trestle  was  212  feet.  The  outer  half  of  the  spur  was  built  in  a  depth 
of  30  feet;  the  piles  in  this  portion  of  the  spur  were  driven  to  a  penetration  of  20 
feet  or  more.  The  spur  proper  was  built  up  of  alternate  layers  of  brush  and  rock  to 
about  the  height  of  low  water;  above  that  level  it  was  built  of  rock  alone.  When 
the  spur  was  completed  tne  rock  in  the  first  five  bents  was  up  to  about  high  water; 
the  rock  in  the  next  seven  bents  sloped  down  to  about  mid  tide;  at  the  last  bent  the 
rock  was  about  20  feet  below  zero.  As  the  spur  was  built  up,  scour  took  place  off 
the  outer  end ;  finally  a  depth  of  72  feet  was  scoured  at  a  point  about  100  feet  south- 
east of  the  outer  end  of  the  trestle.  Another  immediate  effect  of  the  spur  was  a 
shoaling  over  the  area  to  the  southward  of  the  spur.  The  30-foot  contour,  which 
was  50  feet  from  the  center  of  the  jetty  opposite  bent  100  August  4,  was  found  to  be 
250  feet  irom  the  jetty  opposite  the  same  bent  October  4.  This  effect  was  not  perma- 
nent, however;  in  December  it  was  found  that  the  30-foot  contour  was  close  to  the 
jetty  again. 

Besides  the  scour  off  the  outer  end  of  the  spur,  there  was  also  some  scour  along 
the  north  side  of  the  spur ;  later  on  scour  took  place  alone  the  south  side  of  the  spur. 
The  spur  deflected  the  ebb  current  very  decidedly,  but  there  was  an  eddy  formed  to 
the  southward  of  the  spur,  so  that  when  a  strong  ebb  current  was  flowing,  a  brisk 
current  flowing  northward  close  to  the  jetty  could  be  observed  along  bents  80  and 
90.  On  the  afternoon  of  January  11,  during  a  very  strong  obb  tide,  the  outer  five 
bents  of  this  spur  trestle  were  carried  away.  From  soundings  taken  on  the  14th  it 
was  concluded:  the  pressure  of  the  current  against  the  north  face  of  the  spur  had 
forced  the  upper  part  of  the  rock  and  brush  work  over  to  the  southward  into  the 
hole  scoured  by  the  current  as  it  eddied  round  the  end  of  the  spur.  The  rock  in  the 
first  eight  bents  then  averaged  2  or  3  feet  above  zero,  the  next  four  bents  17  feet  below 
zero.  Of  the  eight  bents  left  standing,  the  outer  portion  was  considerably  distorted 
when  the  last  five  bents  gave  way.  The  trestle  was  put  in  order  as  far  as  bent  6,  and 
rock  was  dumped  out  to  that  point  during  the  latter  part  of  January,  bringing  the 
rock  up  approximately  to  a  gradual  slope  from  high  water  at  the  inner  end  to  20  feet 
below  low  water  at  the  outer  end. 

In  July  scour  was  found  to  be  going  on  at  the  North  Spit  Wharf;  it  became  nec- 
essary to  put  in  three  piles,  which  was  done  with  a  water  jet.  On  the  2d  of  August 
18  cars  of  rock  were  dumped  on  the  north  side  of  the  lumber- wharf  track  to  prevent 
further  cutting.  This  was  mattress  rock,  averaging  probably  30  pounds  per  piece: 
it  was  dumped  right  on  the  sand  without  any  mattress  work  at  all.  The  rook  did 
not  settle  materially ;  it  stopped  the  cutting  and  caused  some  accumulation  of  sand. 
Three  more  cars  were  placed  nere  October  4,  and  10  more  January  29. 

During  the  summer  it  was  noticed  that  the  high-water  line  near  the  shore  end  of 
the  north  jetty  on  the  bay  side  was  cutting  away.  The  cutting  was  especially  rapid 
during  spring  tides,  if  the  sea  happened  to  be  at  all  rough.  At  the  time  of  the  sur- 
vey of  May,  1894,  the  high-water  line  of  the  bay  shore  reached  the  jetty  at  bent  22.  As 
it  receded  toward  the  initial  point,  rock  was  dumped  on  the  bay  side  to  prevent  the 
trestle  being  undermined.  By  the  middle  of  October  the  cutting  had  reached  bent 
8,  and  it  was  thought  best  to  put  in  some  shore  protection.  Accordingly  24  yards  of 
brush  and  4  cars  of  small  rock  were  placed  opposite  bent  8,  making  a  piece  of  shore 

Protection  just  below  the  high-water  line,  reaching  out  some  50  feet  from  the  trestle, 
his  rock  proved  too  light;  the  swell  scattered  it  and  the  brush,  and  the  cutting  con- 
tinued. Systematic  snore  protection  was  necessary,  and  October  26  a  track  was 
begun,  leaving  the  main  jetty  at  bent  7,  and  reaching  to  the  wharf.  From  this  track 
protection  work  was  built  of  brush  weighted  with  heavy  rock.    This  work  put  a 
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stop  to  the  encroachment.  The  shore  line  under  the  wharf  still  remained  unpro- 
tected;  it  was  found  necessary  to  place  rock  and  brush  under  the  wharf,  thus  mak- 
ing the  shore  protection  continuous  from  bent  7,  main  jetty,  to  the  north  side  of  the 
luinber-wharf  track,  connecting  there  with  the  rock  dumped  in  August.  The  mate- 
rial used  for  shore  protection  was  183  yards  of  brush  and  674  tons  of  rock;  the  track 
built  for  this  work  was  289  feet  long.  For  revetting  from  bent  8  to  bent  22, 736  tons 
of  rock  were  used. 

In  November  the  construction  of  a  spur  at  bent  207,  north  jetty,  was  begun.  This 
spur  was  to  protect  a  portion  of  the  jetty  that  was  founded  in  very  shoal  water. 
The  average  depth  under  the  mattresses  from  bent  116  to  bent  209  was  only  6  feet. 
The  trestle  for  this  spur  was  similar  in  all  respects  to  the  main  jetty  trestle.  The 
outer  three  bents  of  piles  were  driven  20  feet,  the  other  piles  in  the  spur  15  feet. 
The  depth  of  water  found  along  the  greater  part  of  the  spur  was  17  feet.  Only  one 
layer  of  mattress  work  was  used.  The  spur  was  built  up  to  about  low  water  as  far 
as  bent  13 ;  from  that  point  to  the  outer  end,  bent  23,  it  sloped  down  to  13  feet  below 
xero.  The  spur  was  built  on  a  curve  of  125  feet  radius  until  a  direction  perpendicu- 
lar to  the  jetty  was  reached,  thence  on  the  perpendicular;  the  outer  bent  of  trestle 
was  306  feet  distant  from  the  center  line  of  the  main  jetty.  Soundings  over  the  area 
likely  to  be  affected  by  the  spur  were  taken ;  also  observations  of  the  directions  and 
relocities  of  flood  and  ebb  currents  in  the  vicinity.  The  immediate  effect  of  the 
spur  was  to  cause  scour  along  the  main  jetty  about  bent  200.  This  was  met  by  a 
revetment  of  918  tons  of  rock.  The  outer  five  bents  and  the  next  five  alternate  bents 
of  the  spur  trestle  were  strengthened  with  extra  screw  bolts  and  drift  bolts  in 
January. 

A  cross  over  between  the  two  tracks  of  the  north  jetty  trestle  at  bent  357  was  con- 
structed in  August  at  a  cost  of  $285.25.  On  the  27th  of  November  the  trestle  of  the 
north  jetty  in  the  vicinity  of  bent  85  settled  under  the  east  track  upon  the  passage 
of  a  train  of  rock.  The  settlement  amounted  to  several  inches  in  the  worst  place. 
This  portion  of  the  jetty  was  built  under  the  former  contract ;  the  mattresses  w*re 
sunk  in  a  depth  of  about  11  feet;  the  penetration  of  the  piles  is  not  known.  There 
had  been  a  recent  scour  in  that  locality  undermining  the  jetty.  The  trestle  was  put 
in  order  by  the  driving  of  nine  piles  by  the  contractor.  Two  of  the  old  piles  had 
been  broken  off  by  the  settlement;  one  of  them  had  been  completely  ruined  by  ter- 
edo and  the  other  had  been  weakened  about  one-fourth.  As  soon  as  the  trestle  was 
put  in  order  rock  was  dumped  off  the  side  of  the  trestle  to  form  a  revetment  along 
the  jetty.  A  considerable  revetment  was  made  from  bent  80  to  bent  111 ;  from  bent 
112  to  bent  145  a  slight  revetment  was  made  as  a  protection  against  future  scour. 
The  total  amouut  of  rock  used  for  revetting  from  bent  80  to  bent  145  was  6,421  tons. 

All  the  trestle  of  the  north  jetty  constructed  during  the  year  is  practically  level; 
the  top  of  the  cap  was  kept  about  24  feet  above  zero. 

At  the  beginning  of  the  fiscal  year  the  only  work  being  done  on  the  south  jetty 
was  the  construction  of  a  pile  driver  for  the  repair  of  the  trestle.  The  pile  driver 
was  ready  July  5,  on  which  date  the  work  of  driving  piles  in  the  trestle  began.  The 
old  piles  standing  had  been  examined  as  far  as  bent  190  and  certain  ones  nad  been 
noted  as  being  too  badly  eaten  by  teredo  to  be  safe  for  further  use.  New  piles  were 
driven  in  place  of  these.  Beyond  bent  190  it  had  not  been  practicable  to  examine 
the  piles  for  teredo,  so  their  strength  was  tested  as  follows :  Each  pile  was  sub- 
jected to  a  horizontal  pull  of  at  least  4,000  pounds,  applied  by  the  pile-driver  engine 
pulling  on  ropes  attached  to  the  head  of  the  pile.  The  strength  of  the  ropes  nad 
been  tested,  so  that  the  pnll  necessary  to  break  them  was  known. 

If  the  pile  was  below  the  required  strength,  it  broke  under  the  pull;  if  above,  the 
ropes  broke.  The  ropes  were  made  fast  at  the  upper  end  of  the  pile,  giving  a  lever- 
age of  about  25  feet  about  the  point  where  the  pile  entered  the  rock.  A  pHe  acting 
simply  as  a  vertical  pillar  requires  but  a  small  fraction  of  its  original  strength  in 
order  to  sustain  an  ordinary  load ;  the  chief  danger  from  a  weakened  pile  in  a  structure 
such  a*  this  jetty  is  that  it  may  break  when  struck  laterally  by  a  sea  or  when  swayed 
by  a  moving  load.  Out  of  thirty-one  old  piles  tested  only  two  were  found  to  be  below 
the  required. strength. 

The  work  of  driving  piles  through  rock  proved  feasible,  though  difficult.  The 
penetration  secured  varied  from  6  to  18  feet ;  the  average  was  about  13  feet. 

The  piles  were  usually  sharpened  before  driving  j  on  a  few  piles  wrought-iron  shoes 
were  tried,  but  they  did  not  appear  to  make  the  driving  easier.  The  trestle  standing 
as  far  as  bent  208  was  put  in  order,  a  double  track  was  laid  from  bent  175  outward, 
and  new  trestle  was  built  from  bent  208  to  bent  216.  Along  all  this  trestle  rock  was 
damped  to  revet  the  slope  on  the  channel  side.  The  work  was  completed  August  16, 
and  operations  on  the  south  jetty  were  discontinued. 

During  the  fall  I  considered  the  question  of  strengthening  the  outer  end  of  the 
south  jetty  trestle  against  the  winter  storms.  The  storm  of  the  latter  part  of  Sep- 
tember did  some  little  damage  to  the  trestle;  the  most  noticeable  fact,  however,  was 
that  the  injuries  extended  forty  bents  back  from  the  outer  end.    It  did  not  appear 
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that  strengthening  the  outer  end  would  "be  of  any  use,  so  the  plan  was  abandoned. 
During  the  stormy  period  in  the  latter  half  of  October  thirty -one  bents  of  the  trestle 
were  carried  away. 

The  outer  end  remained  intact  until  after  a  large  gap  had  been  made  from  fifteen 
to  twenty-five  bents  back  from  the  end,  then  the  outer  end  was  swept  away.  The 
trestle  was  injured  more  or  less  by  the  several  periods  of  rough  weather  during  the 
fall  and  winter 

At  the  close  of  the  season  February  8, 1895,  the  trestle  was  standing  as  far  as  bent 
165,  with  eight  piles  broken  out  between  that  point  and  bent  154. 

The  rock  placed  as  revetment  on  the  channel  side  of  the  south  jetty  was  beaten 
down  and  flattened  out  by  the  sea  so  that  its  crest  at  the  end  of  the  season  was  prob- 
ably 5  or  6  feet  lower  than  when  the  revetment  was  completed.  The  destruction  of 
the  trestle  along  almost  all  the  part  where  the  revetment  was  made  prevented  sound- 
ings being  taken  at  the  end  of  the  season.  The  last  soundings  on  this  rock  were 
obtained  al»out  the  end  of  September.  The  revetment  in  bents  150  to  184  had  then 
been  in  place  about  four  months;  from  bent  185  to  bent  216  the  rock  had  been  in 
place  about  two  months.  The  crest  of  the  revetment  was  flattened  out  nearly  level : 
below  the  crest  the  rock  on  the  older  portion  had  a  slope  of  about  two-thirds  and 
on  the  newer  portion  a  slope  of  four-fifths. 

A  survey  made  in  December,  1894,  showed  that  but  little  change  had  occurred  since 
May,  1894.  There  had  been  a  little  deepening  of  the  channel  over  the  bar,  and  its 
position  had  shifted  very  slightly  to  the  northward.  A  channel  of  25  feet  depth 
existed  on  the  bar,  having  a  width  of  500  feet  at  its  narrowest  part.  The  channel 
by  the  North  Spit  had  also  a  depth  of  25  feet,  and  a  continuous  channel  of  25  feet 
depth  extended  from  the  sea  to  a  point  about  1,800  feet  above  the  light-house  wharf 
on  the  North  Spit.  In  Bucksport  Channel  a  depth  of  10  feet  was  found.  The  chan- 
nel leading  from  the  end  of  south  jetty  to  South  Bay  had  shoaled  considerably  dur- 
ing the  year. 

Opposite  bent  100  south  jetty  a  depth  of  barely  24  feet  existed. 

A  longitudinal  section  and  cross  sections  at  every  tenth  bent  of  north  jetty  were 
taken  just  before  the  close  of  the  work. 

Intermediate  cross  sections  were  taken  at  important  places  near  the  spurs  and 
along  the  sharp  curve  of  north  jetty. 

Longitudinal  and  cross  sections  were  also  taken  of  the  two  spurs  at  bents  75 
and  207. 

At  the  end  of  the  season  the  wharf  at  the  North  Spit  was  put  in  repair.  An  exten- 
sion to  the  wharf  was  constructed  to  facilitate  landing  barges.  The  contractor 
drove  twenty-five  piles  in  the  wharf  at  his  own  expense.  They  made  good  all  dete- 
rioration that  had  occurred  during  the  working  season.  Eighteen  piles  were  driven 
in  the  wharf  at  Government  expense  to  place  the  wharf  in  better  condition  than  for 
some  time  past.  The  system  of  shore  tracks  was  entirely  remodeled,  so  as  to  give 
gentler  curves  and  grades.  The  scales  platform  was  raised  1  foot.  At  the  same  time 
it  was  lengthened  4  feet,  so  that  tbree  cars  can  now  be  weighed  instead  of  two  as 
formerly.  A  few  of  the  piles  in  the  wharf  were  put  down  with  a  water  jet.  The 
penetration  obtained  varied  from  5  to  14  feet,  the  average  being  about  10  feet. 

One  pile  put  down  about  14  feet  February  4  came  up  1  foot  during  the  following 
night,  and  the  next  morning  it  came  up  about  10  feet  more.  It  was  put  down  again, 
and  was  sawed  off  and  made  fast  under  a  cap  before  it  had  a  chance  to  rise  again. 
No  satisfactory  explanation  for  this  behavior  of  this  pile  has  been  reached. 

The  wharf  extensioti  is  114  feet  long  and  32  feet  wide;  its  cost  was  $1,262.38.  The 
repairs  to  the  old  wharf,  the  changes  in  scales,  and  the  relocation  of  shore  tracks 
cost  altogether  $685.32. 

At  the  close  of  the  work  for  the  season,  February  8,  1895,  the  trestle  of  the  north 
jetty  was  intact  as  far  as  bent  385 ;  one  pile  was  standing  in  bent  387.  and  the  six  bents 
418  to  423  inclusive  were  stauding  intact,  with  the  exception  of  one  pile  in  bent  421. 
Mattress  work  extended  40  feet  beyond  bent  423,  a  length  of  6,820  feet,  and  com- 
pleted jetty  extended  to  bent  341,  a  length  of  5,466  feet. 

For  purposes  of  accurate  sounding  near  the  line  of  the  jetties  Mr.  Hughes  con- 
structed two  cantilever  trusses  of  wood  and  wire,  and  mounted  one  on  the  hand  car 
on  the  south  jetty  and  the  other  on  a  small  car  on  north  jetty  formerly  used  as  a 
water  car.  By  means  of  these  cars  and  trusses  soundings  can  be  taken  with  great 
accuracy  to  a  point  70  feet  from  the  center  line  of  the  jetty.  They  are  especially 
useful  in  finding  the  slope  taken  by  rock,  getting  cross  sections  of  the  jetties,  and 
watching  scour  near  the  jetties.  The  cost  of  the  apparatus  for  the  south  jetty  was 
$10:  for  the  north  jetty,  $16. 

The  hydraulic  cars  invented  by  Mr.  Pine,  of  Eureka,  gave  some  trouble  at  the 
beginning  of  the  season,  but  after  a  little  modification  they  were  operated  success- 
fully. The  hose  at  first  used  proved  too  weak  to  stand  the  pressure  necessary  with 
the  size  of  ram  used.  Stronger  hose  was  obt  ained.  Even  then  the  cars  required  care- 
ful attention,  but  for  handling  large  rock  they  were  shown  to  be  a  marked  improve- 
ment over  the  old-style  cars. 
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The  following  table  shows  the  monthly  rock  delivery,  the  most  important  item  of 
the  season's  work : 


Months. 


April 

May 

June 

July 

August 

September. . 

October 

November. . 
December . . 

January 


1894. 


1895. 


North  jetty. 


Tons.     Lbs. 


5. 480 
12, 2*27 
13, 657 
21,121 
24. 192 
23.549 
7.852 
9,815 


1.490 
1,350 

760 
1,750 
1.500 
1,750 

410 
2,230 


11,377    2,180 


Total 129,284    2,220 


South  jetty. 


Tons. 
214 
9,425 
6,411 
3,898 
4,562 


Lbs. 

2,130 
220 

1,800 
950 
100 


Total. 


Tons. 

214 

14, 914 

18,639 

17.555 

25.683 

24.192 

23,549 

7.852 

9, 815 


Lbs. 
2.130 
1,710 

910 
1,710 
1,850 
1.500 
1,750 

410 
2,239 


11,377  2,180 


24,512   720 


153, 797   700 


The  rock  consisted  of  52,363 M0*  ton&  of  large  and  101,434j128&  tons  of  small  rock. 
The  total  earnings  for  the  season  were  $268,354.61. 

Tho  rejections  of  rock  for  the  season  amounted  to  about  4,500  tons,  or  3  per  cent 
of  tlie  total  delivery.  The  rejections  were  made  for  both  the  quality  and  the  size  of 
the  rock. 

They  weTe  especially  heavy  during  June  and  July.  The  rock  rejected  for  quality 
was  chiefly  of  four  kinds— a  fine-grained  blue  rock,  full  of  thin  seams,  some  of  it  so 
soft  as  to  be  crumbled  in  the  hand ;  a  surface  rock  of  a  yellowish-gray  color,  having 
an  appearance  of  partial  disintegration;  a  soft  conglomerate,  crumbling  on  Blight 
pressure,  and  a  rock  containing  seams  of  slate.  Specimens  of  all  theBe  kinds  of 
rock  had  been  observed  in  process  of  disintegration  in  the  work. 

In  June  75  tons  of  rock,  consisting  of  48  tons  of  accepted  rock  and  27  tons  of 
rejected  rock,  was  dumped  along  the  shore  track  on  the  North  Spit  as  samples  of  the 
rock  then  being  received. 

The  accepted  and  rejected  rock  of  this  lot  was  separated  and  piled  in  different 
heaps. 

In  July  and  August  an  examination  was  made  of  the  rock  visible  in  the  jetties  at 
low  water  with  a  view  to  ascertaining  whether  or  not  signs  of  disintegration  could 
be  found.  In  the  north  jetty  from  the  shore  end  to  bent  220  sipns  of  disintegration 
were  found  in  52  tons.  Of  the  total  amount  of  rock  examined  in  the  two  jetties  the 
amount  found  disintegrating  was  about  1  per  cent. 

In  the  shore  protection  work  built  on  the  South  Spit  in  1889  about  50  per  cent  of 
the  rock  visible  contained  signs  of  disintegration. 

A  noticeable  fact  disclosed  by  the  examination  was  that  very  little  disintegrating 
rock  was  found  below  the  level  of  mean  high  tide,  and  none  whatever  below  half  tide. 

As  it  is  impracticable  to  make  a  careful  examination  of  the  rock  that  is  perma- 
nently under  water  in  the  jetties,  the  following  test  was  inaugurated  in  accordance 
with  your  orders :  Specimens  of  rock  were  taken  from  the  cars  as  they  arrived  at  the 
North  Spit,  the  locality  in  the  quarry  from  which  each  load  came  having  been  pre- 
viously noted.  These  specimens  included  every  known  variety  of  rock,  good  and 
bad,  then  being  received  from  the  quarry. 

In  all,  sixty  specimens  were  obtained;  of  each  specimen  three  test  pieces  were 
made.  They  were  baked  to  drive  off  the  moisture  nnd  then  carefully  weighed  to  the 
nearest  dram.  One  piece  of  each  specimen  was  then  exposed  to  air,  oue  in  sea  water, 
and  the  third  alternately  twelve  nours  in  air  and  twelve  hours  in  sea  water.  The 
sea  water  for  the  second  and  third  tests  is  renewed  once  a  week.  These  pieces  were 
exposed  for  the  test  August  31,  1894.     Tho  test  is  still  in  progress. 

The  greater  part  of  the  jetty  constructed  during  tho  year  was  built  in  from  10  to 
15  feet  of  water.  The  following  figures  of  cost  in  different  depths  have  been  com- 
piled from  the  records.    The  average  of  six  bent*  in  each  depth  has  been  taken. 


Bents. 


Thick- 
ness of 
mat. 


Cost  of    •  Cost  per 
bent       |   foot  of 
complete. 


290  to  295. 
338  to  343. 


The  work  of  the  contractor  during  the  year  was  under  the  efficient  management 
of  Mr.  W.  £.  Dennison. 
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Mr.  D.  E.  Hughes  was  employed  as  assistant  engineer  on  the  work  during  the 
year;  the  inspectors  were  Messrs.  Frank  J.  Swall  and  Floyd  Moulton  for  the  whole 
season,  and  Messrs.  H.  G.  Parker  and  David  L.  Larkin  for  short  periods.  All  deserve 
oommendation  for  good  service. 

Very  respectfully,  your  obedient  servant, 

Herbert  Deakyne, 
Second  Lieutenant,  Corps  of  Engineers. 
Maj.  W.  H.  Heuer, 

Corps  of  Engineers. 


STATISTICS  OF  TRADE. 


The  following  complete  statistics  of  trade  of  Humboldt  Bay  for  the  year  from 
June  1,  1894,  to  May  31,  1895,  were  collected  and  furnished  by  the  Humboldt  Cham- 
ber of  Commerce,  Eureka,  Cal. 

Movement  of  vessels. 


Steam . 


Arrivals 

Clearances. 


Total  orocsing  bar. . 


Sail. 


Tonnage. 


247        144. 397 
227        145, 246 


547 


474        289, 643 


Passenger  movement. 

Arrivals  per  steamers 5,760 

Departures  per  steamers 5,501 

Total  crossing  bar 11,261 

Foreign  lumber  cargoes. 


Destination. 

Cargoes. 

Feet,B.H. 

Value. 

e 

6 
3 
2 

1 

3,077,116 

2,782,010 

654,060 

642.049 

367, 870 

$60,040.32 
50, 520. 10 

Australia  , .  T  T . .  - , .  T...-.r.-.,,T.-.T -  T . . . 

Central  America 

10, 623.  95 

MeXiCO.  .-..-. .  r  , t .  .  .  T  .  -  . . . , 

6,26%01 
6,468.81 

Peru 

Total 

21 

7, 413, 105 

122,916  79 

Classified  freights. 


Tons. 


Lumber  and  its  products 178, 749 

Butter...  * 

Cheese  (new  product) 

Wool 

Hides,  tallow,  bones,  etc. 

Leather 

Oats  . 


846 
59 
375 
116 
180 
450 
Produce 1,222 


Toas. 
Fruit  (green,  dried,  and  canned) .  505 

Fish 133 

Cattle,  hogs,  sheep,  and  dressed 

meats 1,301 

Miscellaneous 1, 658 

Total 185,594 


Vessels  employed  in  Humboldt  trade. 

Sailing  vessels 63 

Steamers 21 

Note. — The  apparent  falling  off  of  the  shipments  of  butter,  oats,  and  produce,  as 
compared  with  those  for  last  year,  is  due  to  the  fact  that  the  statement  furnished 
you  last  year  included  the  amounts  of  these  items  shipped  from  Port  Kenyon,  over 
Eel  River  Bar,  direct  to  San  Francisco.  The  shipments  of  butter  direct  from  Port 
Kenyon  since  May  1,  1894,  have  amounted  to  898  tons,  making  the  total  shipments 
from  the  county  for  the  year  ending  June  1,  1895,  1,744  tons,  the  largest  since  the 
commencement  of  the  industry. 
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The  excess  of  tonnage  sailing  over  that  arriving  is  explained  by  the  fact  that  at 
the  commencement  of  the  year  figured  the  tonnage  in  port  was  4,022,  and  at  the 
close  3,129. 

The  following  statement  of  the  freight  carried  by  the  steamer  Humboldt  between 
Eureka  and  San  Francisco  was  furnished  by  the  agent  of  the  steamer: 

Tods. 

Lumber  products 2,382 

Butter 905 

Wool 100 

Produce 180 

Fish 106 

Oats 171 


Tons. 

Leather  and  hides 44 

Live  stock 35 

Miscellaneous 670 

Total 4,65) 


The  following  statement  of  the  freight  and  passengers  carried  on  the  eteame* 
North  Fork  between  Eureka  and  San  Francisco  was  furnished  by  Capt.  Charley 
Nelson,  the  agent  of  the  steamer : 

Ton*) 

General  merchandise  from  San  Francisco 4,370 

General  merchandise  to  San  Francisco 548 

Lumber  to  San  Francisco 21,285 

Total 26,212. 


From  San  Francisco. 
To  San  Francisco 


Passenger*. 


388 

563 

The  following  statement  of  the  freight,  treasure,  and  passengers  received  and 
delivered  at  Humboldt  Bay  from  June  1, 1894,  to  May  31, 1895,  by  the  steamers  of 
the  Pacific  Coast  Steamship  Company  was  supplied  by  Messrs.  Good  all,  Perkins  & 
Co.,  the  general  agents  of  the  company : 


Received  at  Humboldt  Bay : 

Freight tons..      12,045 

Treasure $159,990 

Passengers 2,929 


Delivered  at  Humboldt  Bay: 

Freight tons..        4,660 

Treasure $237,445 

Passengers.... 3,160 


SS  6. 


PRELIMINARY  EXAMINATION  OF  FEATHER  RIVER,  CALIFORNIA,  ABOVE 

MARYSVILLE. 

[Printed  in  House  Ex.  Doc.  No.  53,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  December  1, 1894. 
Sib  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  12, 1894,  by  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  giv- 
ing results  of  preliminary  examination  of  Feather  River,  California, 
above  Marysville,  provided  for  by  river  and  harbor  act  of  August  17, 
1894. 

Major  Heuer  reports  that  he  considers  that  there  is  no  public  neces- 
sity for  the  improvement  of  the  Feather  River  above  Marysville,  and 
this  opinion  is  concurred  in  by  the  division  engineer,  Col.  George  H. 
Mendell,  Corps  of  Engineers,  and  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  of  maj.  w.  h.  heuer,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  CaL,  October  12y  1894. 

General  :  In  accordance  with  the  river  and  harbor  act  of  August 
17, 1894,  and  circular  letter  from  the  office  of  the  Chief  of  Engineers, 
dated  August  20, 1894,  an  examination  of  "  the  Feather  River,  Califor- 
nia, above  Marysville  "  was  made  by  me  on  October  8, 1894,  and  the 
following  is  the  report  of  said  examination : 

The  Feather  River  rises  in  the  Sierra  Nevada  Mountains  and  flows 
in  a  general  southerly  direction  to  the  Sacramento  River,  which  it  joins 
at  a  point  about  21  miles  above  the  city  of  Sacramento.  This  river,  in 
early  days,  and  as  late  as  1861,  has  bern  occasionally  navigated  by 
very  light-draft  steamboats  as  far  as  Oroville,  which  is  about  66  miles 
above  the  mouth  of  the  river.  Since  that  date  Yuba  City,  situated  on 
the  left  bank  and  about  30  miles  above  the  mouth  of  the  stream,  has 
been  considered  as  the  head  of  navigation  of  this  river.  Occasionally 
a  little  steamboat  drawing  about  1  foot  of  water,  and  towing  a  flat- 
boat  18  feet  wide  and  about  40  feet  in  length,  brings  down  to  Yuba 
City  a  load  of  fruit  from  a  ranch  situated  about  15  miles  above.  At 
Oroville  the  Feather  River  is  said  by  the  State  engineer,  in  his  report 
of  1880,  to  be  160.5  feet  in  elevation  above  the  level  of  low  tide  in 
Suisun  Bay,  and.  to  have  a  fall  from  Oroville  to  its  mouth,  a  distance 
of  66  miles,  of  about  65  feet,  an  average  of  about  1  foot  fall  per  mile. 
He  gives  the  low-water  discharge  of  the  stream  above  Yuba  City  as 
1,200  cubic  feet  per  second,  the  high-water  discharge  at  12,000  cubic 
feet  per  second,  and  the  average  low- water  width  of  channel  at  280  feet. 

The  examination  was  made  by  me  on  October  8, 1894,  in  a  gasoline 
launch,  drawing  about  30  inches  of  water,  and  extended  from  the  mouth 
of  the  Yuba  River,  which  enters  the  Feather  at  Marysville  and  oppo- 
site Yuba  City,  to  a  point  said  to  be  by  river  10  miles  above  Marysville, 
at  the  site  formerly  occupied  by  the  reform  school.  At  this  point  the 
launch  ran  aground  and  could  go  no  farther,  though  it  is  possible  that 
a  few  miles  more  could  have  been  navigated  in  a  skiff.  In  this  10  miles 
of  river  the  Feather  is  quite  clear,  its  banks  are  from  5  to.  15  feet  in 
height,  densely  covered  with  brush,  willows,  and  cottonwoods,  its  bot- 
tom is  sand,  and  here  and  there  on  the  sides  a  sand  bar  is  visible. 
There  are  very  few  snags  in  the  river,  and  none  that  are  really  any 
obstacle  to  navigation;  moreover,  in  this  distance  there  are  no  sharp 
bends,  overhanging  trees,  or  water  shoal  enough  to  interfere  with  nav- 
igation. The  present  stage  of  the  river  is  a  little  less  than  1  foot  above 
its  extreme  low- water  stage;  in  freshets  its  rise  is  said  to  be  about  18  feet 
in  vertical  height,  and  on  these  occasions  the  whole  country  is  inundated, 
which  explains  why  there  are  no  farms  adjacent  to  either  bank  of  the 
river.  Connecting  Marysville  with  Yuba  City  is  a  covered  wagon  truss 
bridge  without  a  draw.  The  bottom  chord  of  this  bridge  is  about  22 
feet  more  or  less  above  low-water  stage  of  the  river.  About  200  yards 
above  this  bridge  is  another  trussed  bridge,  over  which  the  railroad 
crosses  the  river.  Some  2  miles  above  this  second  bridge  is  a  third 
bridge,  used  by  the  railroad  in  going  from  California  to  Oregon.  Not 
one  of  these  bridges  has  a  draw,  and  the  bottom  chord  of  each  bridge 
is  from  20  to  25  feet  above  the  level  of  low- water  stage  of  the  river.    , 

In  the  10  miles,  more  or  less,  of  river  examined  the  most  striking 
feature  was  the  clearness  and  depth  of  the  water  as  compared  with 
that  portion  of  the  river  below  the  junction  of  the  Yuba.    The  current 
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just  above  the  Yuba  junction  was  sluggish  and  apparently  gradually 
increased  in  the  next  10  miles  above  until  it  reached  a  velocity  esti- 
mated at  from  1 J  to  2  miles  per  hour.  When  the  launch  ran  aground 
and  could  go  no  farther,  the  depth  of  water  was  from  26  to  30  inches 
and  the  bottom  was  a  mixture  of  sand  and  mud,  into  which  the  sound- 
ing pole  easily  penetrated  to  a  depth  of  8  feet. 

This  clear  and  moderately  deep  pool  is  accounted  for  by  the  fact  that 
the  Yuba  moves  annually  an  immense  quantity  of  sand  and  other  fine 
mining  detritus.  This  is  lodged,  some  of  it  in  the  Yuba,  but  much  of 
it  in  the  Feather.  At  the  junction  of  the  two  rivers  the  bed  of  the 
Feather  has  been  raised  at  least  13  feet,  probably  more.  This  has 
caused  a  submerged  dam  and  backed  up  the  Feather. 

On  the  return  trip  down  the  river  the  launch  was  run  very  slowly  in 
the  channel  at  as  uniform  a  rate  of  speed  as  was  practicable.  At  every 
sixtieth  second  a  sounding  with  a  pole  was  carefully  made,  and  the  fol- 
lowing is  the  result.  Depths  are  expressed  in  feet,  and  where  x  is  shown 
it  means  that  the  depth  was  greater  than  12  feet,  which  was  the  length 
of  the  pole:  5,  6,  5,  6,  4,  6,  7,  9,  6,  10,  6, 5, 6, 4,  7, 8,  7, 8, 9, 8, 8£,  5, 8, 6, 
5,  4,  5 j,  6,  8,  7,  10,  8,  10,  7,  7£,  7, 10,  x,  x,  x,  9, 9,  x,  9, 6£,  8,  x,  10, 6, 10, 
9J,  x,  x,  7,  6£,  6,  x,  x,  x,  x,  x,  8,  8, 11,  8,  8,  8,  9,  x,  x,.  x,  x,  x,  x,  x,  x,  x. 

Over  the  stretch  of  river  examined  there  is  practically  no  commerce 
and  no  farms  on  either  bank.  A  railroad  runs  on  each  side  of  the  river. 
One  goes  to  Oroville,  26  miles  above  Marysville,  the  other  to  Oregon; 
both  join  near  Marysville.  Neither  of  these  railroads  for  over  30  miles 
of  length  of  river  is  over  10  miles  from  the  river,  and  the  average  dis- 
tance between  railroad  and  river  is  less  than  5  miles. 

Navigation  on  the  10  miles  of  river  above  Marysville  is  practicable  at 
.  all  seasons  of  the  year,  and  this  stretch  of  river  is  in  far  better  boat- 
ing condition  than  is  the  30  miles  of  Feather  River  below  Yuba  City, 
to  which  place,  at  lowest  water  periods,  not  over  2  feet  depth  of  water 
can  be  found.  The  only  obstacles  that  could  possibly  interfere  with 
navigation  for  10  miles  on  the  Feather  River  above  Marysville  would 
be  the  absence  of  draws  in  the  three  bridges  referred  to.  At  high  and 
medium  stages  of  the  river  boats  could  not  pass  under  these  bridges. 
At  low  water  there  is  not  depth  of  water  enough  in  the  river  beyond  a 
point  10  miles  above  Marysville  for  navigation,  and  not  enough  com- 
merce in  sight  to  warrant  an  improvement  in  this  upper  river. 

Under  these  circumstances,  namely,  bad  river  below,  no  navigation 
when  the  conditions  for  navigation  are  favorable,  and  practically  no 
commerce  above  Marysville,  I  consider  that  there  is  no  public  necessity 
for  the  improvement  of  the  Feather  River  above  Marysville. 

Respectfully  submitted, 

W.  H.  Heuer, 
Major  j  Corps  of  Engineer*. 

Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer? 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal.,  October  24,  1894. 
Respectfully  forwarded. 

The  statutes  of  California  declare  the  mouth  of  the  Yuba  (that  is, 
Marysville)  to  be  the  head  of  navigation  of  the  Feather  River.  This  fact 
accounts  for  the  absence  of  draws  in  the  bridges  herein  mentioned. 


Digitized  by  VjOOQlC 


3328   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

For  reasons  stated  in  this  report,  the  opinion  therein  expressed  that 
there  is  no  public  necessity  for  the  improvement  of  Feather  River 
above  Marysville  is  concurred  in. 

G.  H.  Mendell, 
Colonelj  Corps  of  Engineers,  Division  Engineer. 


SS  7. 

PRELIMINARY  EXAMINATION  OF  GEORGIANA  RIVER,  CALIFORNIA. 

[Printed  in  House  Ex.  Doe.  No.  72,  Fifty- third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  4,  1894.     - 
SlB:  I  have  the  honor  to  submit  the.  accompanying  copy  of  report  of 
November  26, 1894,  by  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  upon  pre- 
liminary examination  of  Georgiana  Eiver,  California,  made  to  comply 
with  requirements  of  the  river  and  harbor  act  of  August  17,  1894. 

For  the  reasons  given,  it  is  the  opinion  of  Major  Heuer,  and  of  the 
division  engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers,  that  this 
stream  is  worthy  of  improvement  to  the  extent  of  removing  snags  and 
overhanging  trees  which  obstruct  navigation. 
I  concur  in  the  opinion  expressed  by  these  officers. 
It  is  reported  that  no  survey  of  the  river  is  necessary. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.9  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  w.  h.  heuer,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal.,  November  26, 1894. 

General  :  In  accordance  with  the  river  and  harbor  act  of  August 
17, 1894,  and  circular  letter  from  the  Office  of  the  Chief  of  Engineers, 
dated  August  20, 1894,  an  examination  of  Georgiana  Eiver,  California, 
was  made  by  First  Lieut.  Graham  D.  Fitch,  Corps  of  Engineers,  under 
my  orders,  on  November  11, 1894,  aud  I  have  the  honor  to  transmit 
herewith  his  report. 

In  my  opinion,  for  reasons  stated  by  Lieutenant  Fitch,  Georgiana 
Eiver,  which  is  invariably  known  as  Georgiana  Slough,  carries  commerce 
enough  to  make  it  worthy  of  improvement  to  the  extent  of  removing 
snags  and  overhanging  trees  which  obstruct  navigation.  *  *  *  No 
survey  is  necessary. 

Respectfully  submitted. 

W.  H.  Heuer, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 
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[First  Indorsement.) 

U.  S.  Engineer  Office, 
San  Francisco,  CaL,  November  27,  1894. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  reasons  stated  in  the  report  of  First  Lieut.  Graham  D.  Fitch, 
Georgiana  Kiver,  or  Slough,  is  considered  to  be  Worthy  of  improvement 
to  the  extent  of  removing  snags  and  overhanging  trees  which  obstruct 
navigation. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


report  of  first  lieut.  graham  d.  fitch,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal.t  Nor  ember  £St  1894. 

Major:  I  have  the  honor  to  submit  the  following  report  upon  an  examination  of 
Georgiana  Slough  made  by  me  in  a  skiff  on  November  11, 1894 : 

Georgiana  Slough  is  a  branch  of  the  Sacramento  River  connecting  it  with  the 
Mokelumne  River.  It  leaves  the  Sacramento  River  at  Walnut  Grove,  about  6  miles 
below  the  head  of  Steamboat  Slough,  flows  in  a  general  southwesterly  direction,  and 
empties  into  the  Mokelumne  River  near  the  junction  of  the  north  and  south  forks  of. 
that  stream.  The  Mokelumne,  a  few  miles  below,  empties  into  the  San  Joaquin 
about  20  miles  above  its  mouth.  The  distance  by  water  between  Stockton  or  other 
points  on  the  San  Joaquin  above  the  mouth  of  the  Mokelumne  and  Sacramento,  or 
other  points  on  the  Sacramento  River  above  Walnut  Grove,  is,  therefore,  very  mate- 
rially shortened  by  the  existence  of  Georgiana  Slough.  The  slough  is  about  12  miles 
in  length.  It  is  between  120  and  150  feet  wide  for  the  most  part,  occasionally  for 
short  distances  about  250  feet  wide,  a  width  permanently  maintained  for  the  last  few 
miles  above  its  mouth.  It  is  of  ample  depth  throughout  for  navigation.  I  took 
occasional  soundings  and  found  no  depth  less  than  15  feet. 

The  banks  are  perpendicular,  of  stiff  clay,  overgrown  with  brush  except  at  the 
lower  end,  and  they  gradually  diminish  in  height  from  about  12  feet  at  the  head  to 
about  4  feet  at  the  mouth.  Both  banks  are  leveed  throughout.  The  bottom  consists 
of  clay,  peat,  and  Band.  Andrus  Island  and  Tyler  Island  are  separated  by  the  slough. 
The  former  island  lies  between  the  Sacramento  River  and  Georgiana  Slough,  the 
latter  between  the  north  fork  of  the  Mokelumne  and  Georgiana  Slough.  Both  of 
these  islands,  particularly  along  the  bank,  are  in  a  high  state  of  cultivation,  the 
main  products  being  fruit,  beans,  potatoes,  barley,  and  alfalfa.  The  lower  end  of 
Tyler  Island  has  only  been  under  cultivation  for  a  short  time,  and  the  interior  of 
the  island  still  consists  largely  of  tule  swamps,  which  probably  will  be  reclaimed 
before  many  years.  The  only  obstructions  to  navigation  are  snags  and  overhanging 
trees,  and  not  many  of  them ;  nevertheless  it  is  necessary  for  steamers  entering  the 
slough  to  drag  a  chain  and  drop  downstream  stern  first  in  order  to  avoid  collision 
with  them.  I  estimate  that  the  United  States  snag  boat  Seizor  can  do  all  the  work 
necessary  to  be  done  in  Georgiana  Slough  iu  about  two  weeks'  time.     *     *    * 

The  following  steamers,  owned  and  operated  by  the  California  Transportation 
Company,  have  navigated  in  Georgiana  Slough,  aud  have  made  regular  trips  from 
January  1  to  November  20, 1894,  as  follows : 


Name  of  uteamer. 


Constance . 
Aurora  — 
Sonoma.... 
Alvira 


Gross 
tonnage. 


Trips. 


492. 75  I  101  regular. 

406. 32  '  64  regular. 

306.62  .  50  regular. 

469.69  17  special. 


Merchandise,  fruit,  and  produce  carried,  11,600  tons 

The  average  freight  rates  charged  are,  for  fruit  $1.75  per  ton,  and  for  vegetables 
$1,125  per  ton  to  San  Francisco.  The  rates  by  water  are  about  $1  per  ton  cheaper 
than  by  rail,  and  a  16-mile  haul  is  avoided. 
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Id  my  opinion  Georgian  a  Slough  is  worthy  of  improvement  to  the  extent  of 
removing  such  Buags  and  overhanging  trees  as  at  present  obstruct  navigation. 
Very  respectfully,  you  obedient  servant, 

Graham  D.  Fitch, 
First  Lieutenant,  Corps  of  Engineers* 
Maj.  W.  H.  Heuer, 

Corps  of  Engineers,  U.  S.  A* 


SS8. 
PRELIMINARY  EXAMINATION  OF  MENDOCINO  HARBOR,  CALIFORNIA. 

United  States  Engineer  Office, 
San  Francisco,  Cal.,  February  28y  1895. 

General:  In  compliance  with  your  instructions  of  August  20, 
1894, 1  have  to  submit  the  following  report  of  a  preliminary  examina- 
tion of  Mendocino  Harbor,  California,  directed  by  section  10  of  the 
river  and  harbor  act  of  August  17, 1894: 

The  examination  was  made  by  Lieut.  H.  Deakyne,  Corps  of  Engi- 
neers, during  this  month,  and  his  detailed  report  thereof  is  herewith. 

I  also  am  familiar  with  the  locality  from  having  been  on  the  ground 
and  from  numerous  trips  on  coasting  vessels  passing  close  inshore  near 
Mendocino  Bay. 

The  few  favorable  features  for  making  any  improvement  in  Mendo- 
cino Bay  are  its  geographical  position,  being  situated  nearly  midway 
between  San  Francisco  and  Humboldt  bays,  about  110  to  120  miles 
from  either  port,  its  size  as  compared  with  other  open  roadsteads  in 
Mendocino  County,  the  development  of  an  increased  trade  in  the  sec- 
tion of  country  tributary  to  the  bay,  and  the  probable  reduction  of 
rates  of  freight  and  insurance. 

The  unfavorable  features  which  operate  against  the  improvement  of 
the  harbor  are,  first,  the  cost  of  any  radical  improvement  so  as  to  make 
a  harbor  of  refuge  at  the  locality,  and  secondly,  the  small  area  of  har- 
bor room  that  would  be  available  for  anchorage  in  case  such  harbor 
were  ever  made.  For  the  local  trade  of  the  country  the  harbor  is 
ample  and  safe  during  the  prevalence  of  northwest  winds,  which 
obtain  during  seven  to  nine  months  of  the  year.  During  the  stormy- 
months  of  the  winter  against  strong  westerly  and  southwesterly  winds 
the  harbor  can  not  be  considered  safe,  and  to  make  it  so  would  require 
the  construction  of  two  breakwaters,  one  from  each  side  of  the  entrance 
approaching  each  other,  aggregating  about  five-eighths  of  a  mile  in 
length,  and  with  an  opening  of  about  700  feet  wide  between  them. 
They  would  have  to  be  built  in  water  averaging  over  4  fathoms  in 
depth,  requiring  over  a  half  million  tons  of  rock,  of  which  there  is 
none  suitable  in  sight,  and  would  cost  probably  $1,000,000.  Assuming 
this  work  built,  there  would  then  be  within  the  harbor  a  protected 
area  of  not  over  80  acres  against  westerly  and  southwesterly  gales. 
There  is  certainly  not  commerce  enough  at  present  or  in  prospect  in 
this  locality  to  warrant  the  expenditure  of  this  amount  of  money  for 
building  a  harbor  here,  and  if  the  commerce  were  increased  fivefold 
the  possible  saving  in  freight  would  not  equal  the  interest  on  the  cost 
of  construction  of  a  work  of  this  magnitude,  to  say  nothing  of  the 
small  harbor  area  that  would  result  after  the  work  was  completed. 

For  reasons  stated,  1  am  of  opinion  that  the  advantages  to  be  derived 
from  the  construction  of  a  harbor  at  Mendocino  Bay  are  incommensur 
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rate  with  the  expense  involved,  and  that  at  present  Mendocino  Harbor, 
California,  is  unworthy  of  improvement  by  the  Government. 
Respectfully  submitted. 

W.  H.  Heuer, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Division  Engineer,  Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  CaL,  March  1, 1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  reasons  herein  stated,  I  concur  in  the  opinion  that  Mendocino 
Harbor  is  not  worthy  of  improvement  by  the  General  Government. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


report  of  lieut.  herbert  dkakyne,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal.,  February  25, 1895. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  preliminary  examination 
of  Mendocino  Bay,  California,  made  in  accordance  with  yonr  instructions: 

I  left  San  Francisco  on  the  steamer  Point  Arena  February  16  and  reached  Mendo- 
cino City,  situated  on  Mendocino  Bay,  the  next  day. 

For  my  information  in  regard  to  the  bay  and  vicinity  I  am  indebted  largely  to  sev- 
eral residents  of  Mendocino  City,  viz:  Mr.  J.  C.  Ford,  superintendent  of  the  Mendo- 
cino Lumber  Company's  mill;  Mr.  Albert  Brown,  bookkeeper  for  the  same  company: 
Mr.  William  Heeser,  secretary  of  the  Mendocino  Discount  Bank  and  of  the  Mutual 
8avings  Bank  of  Mendocino;  Captain  Johnson,  of  the  steamer  Point  Arena;  Mr.  G. 
Canning  Smith,  attorney  at  law,  and  several  other  business  men  of  the  locality.  For. 
the  hydrography  I  have  consulted  the  publications  of  the  IL  S.  Coast  and  Geodetic 
Survey.  Statistics  of  trade  were  furnished  by  the  Mendocino  Lumber  Company, 
Mr.  E.  C.  Williams,  president. 

Mendocino  Bay  is  an  oblong  body  of  water,  abont  1  mile  in  length  and  one-half 
mile  in  width,  the  longer  dimension  being  approximately  in  the  meridian.  The  bay 
is  bounded  on  the  north,  east,  and  south  sides  by  high  rocky  cliffs.  On  the  west  side 
there  are  two  projecting  points  of  land,  the  north  point  having  a  length  of  about 
one-eighth  of  a  mile,  and  the  south  point  a  length  of  three-eighths  of  a  mile.  Between 
these  two  points  is  the  entrance  from  the  Pacific  Ocean,  one-half  mile  wide,  with 
depths  varying  from  3  to  10  fathoms.  The  direction  of  the  south  point  from  the 
north  point  is  south  16  degrees  east.  From  the  extremity  of  the  south  point  a  ledge 
extends  in  a  direction  north  30  degrees  west  for  a  distance  of  2,000  feet.  The  depth 
on  this  ledge  is  from  0  to  6  fathoms.  A  ledge  also  extends  out  from  the  north  point. 
It  is  not  in  prolongation  of  the  north  point,  but  leaves  the  shore  about  700  feet  north- 
west of  the  extremity  of  the  north  point  and  extends  500  feet  in  a  direction  south  12 
degrees  east.  Between  the  two  ledges  there  is  a  width  of  1,000  feet,  over  which  the 
depth  varies  from  6  to  10  fathoms.  The  area  of  the  bay  inside  the  entrance  is  one- 
half  square  mile.  Of  this  area  about  one-half  has  a  depth  rauging  from  4  to  10 
fathoms.    The  bottom  is  of  hard  sand  with  occasional  rocks. 

In  the  northwest  quarter  of  the  bay  are  arranged  Beveral  moorings,  to  which  ves- 
sels make  fast  on  entering  the  harbor,  and  two  lumber  chutes  by  means  of  which 
vessels  are  loaded.  The  north  point  protects  shipping  against  swell  coming  from 
the  northwest.  The  most  severe  storms  come  from  the  west  and  southwest. 
Against  these  there  is  no  protection  and  vessels  leave  the  harbor  if  possible  when 
the  sea  becomes  rough  at  the  moorings.  Steam  vessels  can  usually  get  out  into  the 
open  sea  without  difficulty,  but  sailing  vessels  caught  in  the  harbor  by  the  sudden 
appearance  of  rough  weather  make  fast  to  extra  heavy  moorings  and  ride  out  the 
storm.  Care  is  taken  to  keep  the  moorings  in  good  order  and  to  provide  the  vessels 
with  good  lines.  No  vessel  has  been  lost  at  Mendocino  Bay  for  many  years  past, 
although  there  have  been  vessels  in  the  bay  during  some  of  tuo  most  severe  storms 
of  recent  years* 
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The  only  stream  of  any  consequence  emptying  into  Mendocino  Bay  is  Big  River, 
the  month  of  which  is  in  the  northeast  angle  of  the  bay.  Big  River  has  a  length  of 
36  miles ;  its  width  at  the  mouth  is  about  200  feet.  Across  the  mouth  is  a  bar  which 
is  changeable  in  position  and  height.  During  the  rainy  season  the  channel  of  the 
river  folio  we  closely  the  north  bank  and  the  north  edge  of  the  bay,  but  daring 
the  dry  season  this  channel  is  filled  up,  probably  because  there  is  not  sufficient  dis- 
charge to  carry  off  the  sand  banked  up  across  the  mouth  by  the  action  of  the  break- 
ers. The  channel  then  follows  the  east  side  of  the  bay.  There  is  a  rise  of  tide  of 
about  5  feet  in  the  bay ;  the  effect  is  felt  in  the  river  for  a  distance  of  3  miles  op  from 
the  mouth.  At  times  the  bar  across  the  mouth  of  the  river  is  almost  dry  at  low 
water;  at  other  times  there  has  been  water  enough  to  float  a  coasting  vessel. 

I  went  up  the  river  for  a  distance  of  3  miles ;  the  width  varies  from  100  to  300  feet ; 
there  is  said  to  be  a  channel  of  about  8  feet  least  depth;  I  fonnd  over  14  feet  in 
places.  In  time  of  freshet  the  river  is  subject  to  a  rise  of  25  feet  in  the  upper  part, 
and  a  rise  of  12  feet  at  a  point  3  miles  from  the  bay.  Near  the  mouth  the  fresh  water 
discharge  causes  the  flood-tide  current  to  be  weak.  The  river  is  deeply  colored  by 
sediment;  this  must  be  carried  out  to  sea,  as  there  does  not  seem  to  have  been  any 
considerable  shoaling  in  the  bay  during  the  last  twenty  years. 

One-fourth  of  a  mue  above  its  mouth  the  river  is  crossed  by  a  wagon  bridge  about 
500  feet  long,  built  of  wood  and  iron.    The  bridge  contains  no  draw. 

Mendocino  City  is  a  place  of  1,000  inhabitants,  situated  on  the  high  ground  on  the 
north  side  of  the  bay,  and  presenting  a  fairly  neat  and  well  kept  appearance.  It 
contains  a  post-office,  a  telegraph  office,  a  common  school,  a  high  school,  three 
churches,  seven  hotels,  an  Odd  Fellows  hall,  a  Masonic  hall,  two  drug  stores,  five 
general  stores,  a  small  number  of  saloons,  a  banking  house,  a  weekly  newspaper,  a 
few  physicians,  a  hospital,  blacksmith  shops,  livery  stables,  and  other  accessories  of 
a  town  that  is  forced  to  be  largely  self-dependent.  The  only  export  of  any  impor- 
tance is  lumber,  which  is  sawed  by  the  Mendocino  Lumber  Compauy's  mill,  situated 
on  the  north  bank  of  Big  River,  about  one-half  mile  above  its  mouth.  The  lumber, 
in  the  form  of  logs,  is  brought  down  Big  River  each  year  during  the  freshet  time  to 
a  point  about  3  miles  above  the  mouth,  whence  it  is  brought  in  small  rafts  to  the 
mill  as  needed  for  sawing.  The  finished  lumber  is  hauled  by  horses,  oxen,  and 
steam  power  to  the  chutes  on  the  north  point  and  there  loaded  on  vessels. 

The  output  of  lumber  is  now  about  16,000,000  feet  per  year;  previous  to  the  pres- 
ent depression  of  business  it  amounted  to  25,000,000  feet  per  year. 

The  only  steam  vessel  making  regular  trips  to  Mendocino  City  is  the  Paint  Arena, 
a  steam  schooner  of  172  tons  net  tonnage.  She  makes  weekly  round  trips  between 
Mendocino  City  and  San  Francisco,  and  usually  brings  down  about  160,000  feet  of 
lumber.  Two  sailing  vessels  bring  to  San  Francisco  two  loads  each  per  month,  and 
other  steam  and  sailing  vessels  take  occasional  loads  from  the  bay.  The  imports  are 
about  40  tons  per  week  of  general  supplies  for  the  use  of  the  people  of  Mendocino 
City  and  a  small  farming  population  in  the  adjacent  country. 

The  facilities  now  existing  are  sufficient  for  the  present  trade  of  the  port.  The 
business  men  of  Mendocino  City  claim  that  a  breakwater  built  across  the  entrance 
would  so  improve  the  harbor  as  to  cause  the  trade  of  a  large  section  of  the  surround- 
ing country  to  concentrate  at  Mendocino  City,  there  being  no  good  harbor  within  a 
radius  of  100  miles.  Along  the  coast  of  Mendocino  County  there  are  a  number  of 
landing  places,  but  so  far  as  I  could  judge  from  the  appearance  of  the  coast  as  seen 
from  the  steamer  none  of  these  landings  approach  so  closely  the  conditions  of  a  land? 
locked,  deep-water  harbor  as  does  Mendocino  Bay. 

A  railroad  from  Ukiah  to  Mendocino  City  has  been  talked  of.  Such  a  road  would 
probably  open  up  a  large  tract  of  timber,  grazing,  agricultural,  and  fruit  land,  the 
productions  of  which  would  seek  an  outlet  by  water.  A  railroad  from  Round  Val- 
ley to  Fort  Bragg,  12  miles  above  Mendocino  City,  has  also  been  planned.  Its  con- 
struction was  expected  to  be  begun  some  time  ago,  but  there  has  been  a  delay,  and 
just  now  there  is  some  uncertainty  as  to  whether  or  not  the  road  will  be  constructed. 
The  reported  plan  of  the  projectors  of  the  road  is  to  bring  coal  from  Round  Valley 
to  Fort  Bragg  for  shipment.  There  is  no  good  harbor  at  the  latter  place,  and  it  is 
predicted  that  the  improvement  of  Mendocino  Bay  would  lead  to  the  extension  of 
the  road  to  Mendocino  City  as  a  shipping  place. 

The  rates  of  freight  and  insurance  on  vessels  trading  at  Mendocino  Bay  are  some- 
what higher  than  they  would  be  if  it  were  a  safe  harbor  easily  accessible.  A  reduc- 
tion of  50  cents  per  thousand  feet  on  lumber,  and  50  cents  per  ton  on  other  articles,  is 
probably  what  could  be  expected  to  result  from  the  improvement  of  the  harbor  at 
this  time.  The  total  reduction  in  freight  on  exports  and  imports  would,  in  the  pres- 
ent condition  of  business,  amount  to  about  $10,000  per  year.  If  by  the  construction 
of  railroads  the  numerous  lumber  mills  along  the  coast  of  Mendocino  County  were 
connected  with  Mendocino  as  a  shipping  place,  the  total  reduction  on  freights  would 
be  many  times  the  above  amount.  The  coast  line  of  Mendocino  County  is  about  90 
miles  long;  Mendocino  City  is  at  the  middle  point  of  this  line  in  a  good  situation 
for  a  central  place  of  business,    Within  a  radius  of  15  miles  there  are  several  lumber 
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mills  in  operation,  whose  aggregate  output  is  said  to  be  over  100,000,000  feet  per 
year.  At  present,  however,  there  are  no  facilities  for  transporting  this  lumber  to 
Mendocino. 

The  point  has  also  been  urged  that  Mendocino  Bay  is  a  suitable  place  for  a  harbor  of 
refuge  for  the  coasting  fleet  plying  north  of  San  Francisco.  The  nearest  landlocked 
harbors  are  San  Francisco  Bay,  130  miles  south,  and  Humboldt  Bay,  110  mileB  north. 
Mendocino  Bay  has  sufficient  depth  of  water  for  the  largest  vessels,  and  the  10- fathom 
channel  near  the  north  point  is  said  to  be  passable  by  an  inward  bound  vessel  dur- 
ing the  severest  weather.  The  disadvantages  of  a  harbor  of  refuge  there  would  be 
the  limited  deep-water  area  (one-fourth  of  a  square  mile)  and  the  narrow  entrance 
that  would  be  left  after  protecting  the  harbor  by  a  breakwater.  The  subject  of  a 
harbor  of  refuge  fo-  the  North  Pacific  Coast  was  reported  upon  by  a  Board  of  Officers 
March  6, 1880.    (See  Report  Chief  of  Engineers,  1881,  p.  2621.  > 

I  inclose  herewith  statements  of  the  Mendocino  Discount  Bank  and  the  Savings 
Bank  of  Mendocino  for  the  past  three  years,  furnished  by  Air.  William  Heeser,  sec- 
retary, a  statement  of  the  lumber  carried  by  the  vessels  of  the  Mendocino  Lumber 
Company  during  the  past  nine  years,  furnished  by  Mr.  E.  C.  Williams,  president, 
and  a  view  of  Mendocino  Bay  furnished  by  Mr.  Albert  Brown. 

I  do  not  consider  the  commerce  of  Mendocino  Bay  to  be  sufficiently  large,  at  the 
present  time,  to  call  for  the  improvement  of  this  harbor  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

Herbert  Deakynb, 
Second  Lieut.,  Corps  of  Engineers. 

Maj.  W.  H.  Heuer, 

Corps  of  Engineers,  U.  S.  A. 


Statement  of  assets  and  liabilities  of  Bank  of  Mendocino,  of  Mendocino,  Cal.  (a  mutual 

savings  bank). 

AT  END  OF  TEAR  1802. 
Assets: 

Loans  on  real  estate $414,426.21 

Real  estate 18,247.52 

Due  from  other  banks 62,381.73 

Cash 30,107.07 

Other  assets 4,003.00 

529,165.53 
Liabilities:  = 

Deposits 478,511.44 

Reserve,  surplus,  and  accrued  interest 50,654.09 

529,165.53 
AT  END  OF  YEAR  1803. 
Assets: 

Loans  on  real  estate $388,663.21 

Real  estate 49,988.19 

Due  from  other  banks.... 23,464.96 

Other  assets 1,700.00 

463,816.36 
Liabilities :  ===== 

Deposits 413,464.12 

Reserve,  surplus,  and  accrued  interest 50,352.24 

463,816.36 
AT  END  OF  TEAR  1894. 
Assets: 

Loans  on  real  estate $286,260.41 

Real  estate 78,668.78 

Due  from  other  banks 15, 181. 54 

Other  assets 2,718.72 

382,829.45 
Liabilities:  ====== 

Deposits 334,149.06 

Reserve,  surplus,  and  accrued  interest 48,680.39 

382,829.45 
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1  Statement  of  asset*  and  liabilities  of  Mendocino  Discount  Bank,  of  Mendocino,  Cal. 

AT  END  OF  YEAR  1892. 
Assets : 

Loans  on  real  estate $135,574.43 

Loans  on  personal  security 12, 472. 37 

Bills  receivable 27,275.56 

Bonds 556.00 

Due  from  other  banks 41,905.28 

Other  assets 700.00 


218,483.64 


Liabilities : 

Capital  stock 68, 600. 00 

Reserve,  surplus,  and  accrued  interest 14, 471. 95 

Deposits 116,286.08 

Collections 19,125.61 


218,483.64 
AT  END  OF  YEAR  1893. 
Assets : 

Loans  on  real  estate $150,472.57 

Loans  on  personal  security , 11,337.97 

Bills  receivable 9,830.47 

Bonds 400.00 

Due  from  other  banks 46, 472. 70 

Cash 4,744.46 

Other  assets 700.00 


223,958.17 


Liabilities: 

Capital  stock 68,600.00 

Reserve,  surplus,  and  accrued  interest „ 16,770.54 

Deposits.... 129,462.24 

Collections 9,125.39 

223,958.17 
AT  END  OF  YEAR  1894. 
Assets : 

Loans  on  real  estate $183, 948. 03 

Loans  on  personal  security 10, 035. 16 

Bills  receivable 5,481.10 

Bonds '. 300.00 

Due  from  other  banks 868.77 

Real  estate 9,693.47 

Cash 1,623.73 

Otherassets 700.00 


212,650.26 


Liabilities : 

Capital  stock 68,620.00 

Reserve,  surplus,  aud  accrued  interest 14, 769. 73 

Deposits 114,094.97 

Due  other  banks 10,502.74 

Collections 4,662.82 

212, 650. 26 

The  territory  on  which  these  banks  hold  mortgages  on  real  estate  extends  over  the 
whole  of  Mendocino  County  and  over  into  the  border*  of  Humboldt  County  and  of 
Lake  County,  some  90  miles  north  and  south  and  over  40  miles  east  and  west. 

Wm.  Heeser,  Secretary. 
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lettkr  of  the  president  of  the  mendocino  lumber  company. 

Office  of  the  Mendocino  Lumber  Company, 

San  Francisco,  Cal.,  February  28, 1895. 
DEAR  Sir:  Replying  to  yonr  request  for  statistics  regarding  shipping  at  the  port 
of  Mendocino,  we  can  only  report  definitely  concerning  the  fleet  engaged  in  oar 
immediate  business,  which  is  as  follows: 

The  average  of  vessels  loaded  by  us  for  the  last  nine  years  is  62  vessels  per  annum, 
with  10,200,000  feet  of  lumber  shipped.  Besides  these  the  Pacific  Coast  Steamship 
Company  for  much  of  the  time  has  run  a  steamer  there  twice  a  week,  and  other 
parties  have  been  engaged  in  bringing  away  posts  and  ties  to  some  extent. 

As  we  suggested  to  you  as  it  appears  to  us,  the  great  value  of  the  place  if  it  should 
be  improved  would  be  in  giving  a  harbor  of  refuge  for  any  vessel  that  might  be  in 
distress,  as  tbere  is  no  place  between  San  Francisco  and  Columbia  River  available 
for  this  purpose. 

Very  truly,  yours,  Mendocino  Lumber  Company, 

E.  C.  Williams,  President. 
Lieut.  H.  Deakyne, 

United  States  Army. 


S  S  9. 


PRELIMINARY  EXAMINATION  OF  AMERICAN  RIVER,  CALIFORNIA,  WITH 
A  VIEW  TO  PREVENTION  OF  SAND  FLOWING  INTO  THE  SACRAMENTO 
RIVER  NEAR  THE  CITY  OF  SACRAMENTO. 

United  States  Engineer  Office, 

San  Francisco,  CaL,  August  12,  1895. 

General  :  In  compliance  with  section  10  of  the  river  and  harbor  act 
of  August  17, 1894, 1  have  to  submit  the  following  report  on  the  "pre- 
liminary examination  of  the  American  River,  California,  with  a  view  to 
prevention  of  sand  flowing  into  the  Sacramento  River.7'  The  first 
examination  was  made  by  my  assistant,  Lieut.  Herbert  Deakyne,  Corps 
of  Engineers,  who  examined  it  in  a  skiff  during  a  moderate  flood  stage, 
and  whose  report  of  said  examination  is  herewith. 

On  account  of  the  stage  of  the  river  it  was  difficult,  in  fact  impracti- 
cable, to  see  most  of  the  sand  bars  in  the  river,  which  were  submerged 
at  the  time;  a  further  examination  was  therefore  deferred  until  the 
river  was  at  a  low  stage,  as  at  present,  when  1  made  the  reexamination 
in  person  on  August  7  and  8  in  a  skiff  and  on  foot. 

After  traveling  about  15  miles  down  the  river  in  a  skiff,  the  latter 
struck  a  snag  in  one  of  the  numerous  rapids  where  the  water  was  very 
deep  and  swift;  the  boat  and  contents  were  lost;  the  boatman  and 
myself  clung  to  the  snag  and  reached  the  shore  about  midnight. 
Thereafter  we  walked  for  seven  hours  along  the  bank  of  the  river 
wherever  it  was  practicable  and  finally  reached  Sacramento  afoot. 

The  American  River,  strictly  speaking,  is  not  a  navigable  stream, 
though  one  small  steamer  in  1882  (it  is  reported)  went  up  as  far  as  Fol- 
som.  At  the  first  bridge,  just  above  the  mouth  of  the  river,  they  placed 
rollers  under  the  boat  and  rolled  her  around  and  past  one  approach  of 
the  bridge.  At  the  second  or  railroad  bridge  the  upper  works  and 
smokestack  were  removed  and  she  passed  beneath  it.  By  means  of  a 
steam  capstan  and  numerous  warpiugs  she  reached  Folsom,  some  25 
miles  above  the  mouth  of  the  river.  The  experiment  was  never  repeated. 
About  2  miles  above  Folsom  there  is  a  rock  dam  some  70  feet,  more  or 
less,  in  height  across  the  river.  For  15  miles  below  Folsom  the  right 
bank  of  the  river  is  generally  high,  varying  from  30  to  200  feet  in  height. 
The  left  bank  rarely  exceeds  100  feet  in  height  and  frequently  is  not 
over  20  feet  high. 
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The  banks  generally  are  rock,  clay,  or  gravel.  In  this  15  miles  the 
river  at  its  low  stage  is  a  series  of  rapids.  The  bottom  is  gravel,  cob- 
bles, and  bowlders. 

Some  fourteen  or  fifteen  rapids  were  counted.  The  fall  in  this  dis- 
tance is  estimated  to  exceed  5  feet  per  mile.  The  depth  of  water  on 
some  of  the  rapids  where  the  river  is  wide  is  less  than  10  inches.  In 
narrow  chutes  depths  as  great  as  6  feet  were  found,  and  moderately 
deep  pools  are* found  between  all  the  rapids. 

This  portion  of  the  river  contains  numerous  gravel  bars,  so  compacted 
that  the  floods,  it  is  believed,  could  have  no  effect  in  moving  them ; 
but  it  was  observed  in  descending  the  stream  that  the  size  of  the  gravel 
in  the  bars  became  smaller  and  smaller,  until  finally  it  disappeared. 

For  6  miles  above  the  mouth  of  the  river  its  bed  is  covered  with  sand 
bars,  many  of  which  have  their  crests  6  feet  or  more  above  low- water 
surface  of  the  stream.  For  about  1  mile  on  each  side  of  the  railroad 
bridge,  which  crosses  the  river  1£  or  2  miles  above  its  mouth,  the  area 
covered  by  sand  bars  is  greater  than  that  covered  by  water.  Some  4 
or  perhaps  5  miles  of  river,  between  where  the  gravel  bars  cease  and 
sand  bars  commence,  1  could  not  see. 

The  gravel  and  sand  bars  in  the  bed  of  the  river  may  be  attributed 
to  the  mining  operations  which  took  place  on  the  river  and  its  tributa- 
ries prior  to  ten  years  ago.  The  gravel  will  probably  remain  where  it 
now  is,  the  sand  is  gradually  working,  in  flood  periods,  toward  and  into 
the  Sacramento  River. 

At  present  the  mining  on  the  American  and  its  tributaries  is  so  lim- 
ited that  it  is  believed  to  add  almost  nothing  to  the  accumulation  of 
debris  already  in  the  bed  of  the  river. 

The  area  of  agricultural  land  cultivated  and  drained  into  this  river 
is  email  as  compared  with  other  rivers  in  the  United  States  draining  an 
equal  extent  of  territory.  The  area  drained  by  this  river  below  Folsom 
is  stated  to  be  1,899  square  miles,  it  has  been  estimated  that  the  mean 
annual  discharge  of  the  American  is  about  2,600  cubic  feet  per  second, 
or  about  7  per  cent  of  that  of  the  Sacramento  River. 

It  is  known  that  in  late  years  the  Sacramento  River  below  the  mouth 
of  the  American  has  improved  in  depth  on  most  of  the  shoals,  it  is 
probable  that  the  sand  inflow  into  the  American  River  is  now  much 
less  than  formerly,  and  it  is  a  fair  inference  that  the  Sacramento  River 
is  now  capable  of  handling  and  disposing  of  such  sand  as  is  gradually 
coming  from  the  American  during  its  freshets. 

Without  a  survey  nothing  more  than  a  rough  estimate  of  the  quan- 
tity of  sand  in  the  American.  River  liable  to  be  moved  can  be  made. 
We  know  that  sand  bars  extend  up  the  river  at  least  6  and  not  over  10 
miles  above  its  mouth.  These  bars  while  not  continuous  frequently 
cover  more  than  200  and  sometimes  more  than  400  feet  in  width  of  the 
river,  if  it  be  assumed  that  the  average  width  of  the  bars  is  250  feet  and 
the  aggregate  length  is  8  miles  there  would  result,  approximately,  242 
acres  of  sand  to  be  controlled,  it  is  believed  that  this  acreage  is  under 
rather  than  over  estimated.  To  attempt  to  control  this  sand  by  barriers 
extending  across  the  river  near  its  mouth  would  be  injudicious,  as  they 
would  cause  overflows  and  damage  to  thousands  of  acres  of  valuable 
lowland.  Another  way  to  impound  most  of  the  sand  would  be  by 
brush  wing  dams,  or  pens,  on  each  side  of  the  river.  This,  too,  would  be 
objectionable,  as  many  of  these  bars  are  islands  near  the  middle  of  the 
river,  and  these,  on  account  of  the  concentration  of  the  current  by  wing 
dams,  would  surely  be  scoured  out  and  transferred  into  the  Sacramento 
River.  The  most  effective  method  to  hold  the  sand  would  be  by  means 
of  brush  mattresses,  built  on  top  of  and  covering  the  bars  and  ballasted 
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therewith  rock  or  heavy  gravel.  This  would  require  about  1,170,000 
cubic  yards  of  brush  and  about  400,000  cubic  yards  of  rock  or  gravel; 
estimating  the  brush  work  at  75  cents  per  cubic  yard  and  the  gravel  at 
50  cents,  the  estimated  cost  of  the  work  would  be  $1,077,500.  The 
interest  on  this  amount  at  3  per  cent  would  be  $32,325  per  annum,  this 
amount  is  believed  to  be  greatly  in  excess  of  what  would  be  required 
to  annually  handle  in  the  lower  Sacramento  River  any  san^s  which 
might  enter  it  from  the  American. 

As  the  estimated  cost  of  impounding  the  sand  in  the  American  is  so . 
great,  as  the  outflow  is  now  so  gradual  and  apparently  decreasing,  and 
the  damage  to  the  Sacramento  from  the  sands,  if  any,  is  so  slight,  it  is 
believed  that,  the  expense  of  preventing  this  inflow  of  sand  is  incom- 
mensurate with  the  benefits  likely  to  result. 

Hence,  in  my  opinion,  the  American  River  is  not  worthy  of  improve- 
ment. 

Bespectfully  submitted. 

W.  H.  Heuer, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Wm.  P.  Graighill, 

Chief  of  Engineers,  U.  IS.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Enginber  Office, 
San  Francisco,  Gal,  August  19,  1895. 

Bespectfully  forwarded  to  the  Chief  of  Engineers. 

The  conclusion  drawn  in  these  reports  agrees  with  those  stated  in  the 
reports  of  January  10, 1881,  and  of  January  20, 1882,  published  on  pages 
2491  and  2573,  respectively,  of  the  Reports  of  the  Chief  of  Engineers 
for  those  years.  This  conclusion  is  there  stated  to  be  that,  by  reason 
of  the  necessity  of  acquiring  highly  cultivated  lands  for  impounding 
basins,  it  is  considered  to  be  impracticable,  at  reasonable  cost,  to 
restrain  detritus  in  the  lower  American. 

For  this  reason,  in  spite  of  the  desirableness  of  the  proposed  end,  the 
American  River  is  considered  to  be  not  worthy  of  improvement. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


report  of  lieut.  herbert  deakyne,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  Cal.,  March  11, 1895. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  an  examination  of  the 
American  River,  made  in  accordance  with  your  orders.  This  examination  was 
required  by  law  to  be  made  "  with  a  view  to  prevention  of  sand  flowing  into  the 
Sacramento  River,  near  the  city  of  Sacramento." 

I  proceeded  from  San  Francisco  to  Folsom,  Cal.,  March  8,  and  descended  the  Ameri- 
can River  from  Folsom  to  Sacramento,  March  9.    The  distance  is  about  25  miles. 

A  dam  has  been  built  across  the  river  at  the  State  Penitentiary,  about  2  miles 
above  the  town  of  Folsom.  The  river  falls  over  the  dam  with  a  fall  of  about  15  feet 
in  its  present  stage ;  between  the  dam  and  the  town  of  Folsom,  the  river  is  simply  a 
succession  of  rapids.  The  bed  of  the  river  is  rocky;  the  banks  are  high  and  rather 
steep.  Below  Folsom  the  river  varies  in  width  from  100  to  300  feet;  it  flows  mostly 
over  a  stony  bed,  broken  in  numerous  places  by  shoals,  over  which  there  is  a  rapid 
current.  Depths  varying  from  2  to  7  feet  were  found  in  this  part  of  the  river.  Just 
now  the  river  is  eaid  to  be  some  2  to  3  feet  above  low- water  stage  at  Folsom.  Evi- 
dences of  former  hydraulic  mining  are  visible  in  the  vioinity  of  Folsom;  the  banks 
of  the  river  are  formed  chiefly  of  mining  debris  in  the  form  of  sand,  gravel,  pebblee, 
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and  cobblestones.  The  right  bank  of  the  river  is  nenally  higher  than  the  left.  A 
few  miles  below  Folsom  the  right  bank  of  the  river  is  a  high  clay  bluff,  which  is 
beiug  cut  away  by  the  river.  Here  every  foot  of  encroachment  on  the  bank  cause* 
hundreds  of  cubic  yards  of  earth  to  fall  into  the  river.  There  are  also  in  the 
vicinity  of  Folsom  some  small  mining  operations  going  on,  the  resulting  debris  being 
carried  down  into  the  American  River  by  sluices. 

Along  the  lower  half  of  the  portion  ot  the  river  examined  the  land  is  utilized  for 
grazing  purposes  and  for  fruit  orchards  and  hop  fields.  The  banks  are  lower  and 
the  bed  of  the  river  is  formed  of  soft  material,  sand  or  mud.  The  width  varies  from 
400  to  800  feet;  the  depth  is  usually  small,  although  as  much  as  10  feet  was  found  in 
one  place.  The  banks  of  this  portion  of  the  river  are  sandy;  the  river  is  sometimes 
divided  into  two  or  more  parts  by  bars  of  sand.  In  places  it  could  be  seen  that 
erosion  of  the  sandy  banks  was  in  active  progress. 

The  river  is  subject  to  a  rise  of  probably  15  or  20  feet  at  Folsom.  At  the  month, 
the  rise  is  that  of  the  Sacramento  River,  into  which  the  American  River  empties 
about  half  a  mile  above  the  railroad  bridge  over  the  former  at  the  city  of  Sacra- 
mento. The  Sacramento  River  is  now  some  13  feet  above  its  low- water  stage.  In 
its  flood  stage  it  rises  a  faw  feet  higher  than  its  present  stage. 

The  current  of  the  American  River  varies  considerably  in  velocity ;  it  seldom  fell 
below  3  miles  per  hour  during  my  trip,  while  in  places  it  reached  6  or  7  miles  per 
hour.    The  water  in  the  river  is  deeply  covered  by  sediment. 

There  is  no  regular  navigation  on  the  river.  It  was  once  ascended  by  a  steamboat 
as  far  as  Folsom.  but  no  attempt  at  navigation  has  been  made  recently,  probably 
because  during  the  time  of  year  when  navigation  would  be  desirable  the  river  is 
low  and  offers  serious  impediments  in  the  way  of  bars  and  strong  currents. 

For  the  prevention  of  sand  flowing  into  the  Sacramento  River  there  are  two  gen- 
eral methods,  either  to  prevent  the  American  taking  up  sediment  or  to  cause  a  deposit 
of  sediment  before  it  flows  into  the  Sacramento.  The  first  method  would  call  for  the 
stoppage  of  all  mining  operations  by  which  debris  is  carried  into  the  river,  and  the 
protection  of  the  banks  of  the  river  wherever  encroachment  is  going  on.  To  insure 
a  deposition  of  the  sediment  it  would  be  necessary  to  build  a  dam  or  dams  across 
the  river  to  form  a  pool  or  pools  in  which  the  sediment  would  collect.  The  work  of 
protecting  the  banks  or  of  building  dams  would  doubtless  be  very  expensive.  The 
construction  of  a  dam  across  the  river  would  also  destroy  the  possibility  of  navigat- 
ing the  river,  and  while  in  its  present  condition  the  navigability  of  the  river  is  of 
little  importance,  there  may  come  a  time  when  navigation  may  be  carried  on. 

The  sediment  brought  down  by  the  American  River  ought  to  be  carried  off  by  the 
Sacramento  River,  unless  the  current  of  the  latter  is  slower  than  that  of  the  former. 
In  their  present  stages  the  currents  of  the  two  rivers  differ  but  little  at  their  junc- 
tion.   As  to  their  relative  velocities  at  other  stages  I  have  no  information. 

In  view  of  the  great  expense  of  either  dams  or  thorough  Bhore  protection  on  the 
American  River,  I  am  inclined  to  think  that  commensurate  benefit  would  not  be 
derived  by  the  Sacramento  River,  and  I  have  therefore  to  state  that  I  do  not  con- 
sider the  American  River  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Herbert  Dbaktke, 
Second  Lieutenant,  Corps  of  Engineers. 

Maj.  W.  H.  Heuer, 

Corps  of  Engineers,  U.  S.  A. 


S  S  io. 


SURVEY  OF  OLD  RIVER  BRANCH  OF  SAN  JOAQUIN  RIVER,  CALIFORNIA. 

[Printed  in  House  Ex.  Doe.  No.  225,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  IS ',  1895. 
Sir:  The  river  and  harbor  act  of  August  17, 1894,  provides  for  a 
survey  of  Old  Kiver  branch  of  San  Joaquin  Biver,  California,  and  I 
have  now  the  honor  to  inclose  a  copy  of  report  of  January  9, 1895,  with 
map,*  by  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  submitted  under  this 
item  of  the  act  mentioned. 


*  Omitted,    Printed  in  HouBe  Ex.  Doc.  No.  225,  Fifty-third  Congress,  third  session. 
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The  project  proposed   by  Major  Heuer  contemplates  obtaining  a 
depth  of  5  feet  m  a  channel  50  feet  wide  through  the  shoals  between 
iNaglees  Ferry  and  Naglee's  warehouse,  at  an  estimated  cost  of  $2,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  w.  h.  heuer,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco j  CaL,  January  9,  1895. 
General:  In  compliance  with  the  act  of  Congress  of  August  17, 1894, 
and  your  instructions,  I  submit  herewith  a  tracing  of  that  part  of  Old 
River  branch  of  San  Joaquin  River,  California,  which  has  been  obstructed 
by  sand  bars.  The  preliminary  examination  of  the  river  was  made  in 
August,  1892,  and  the  report  thereon  printed  as  House  Ex.  Doc.  No.  18, 
Fifty-second  Congress,  second  session. 

To  obtain  a  depth  of  5  feet  of  water  in  a  channel  50  feet  wide  through 
these  shoals  will  require  the  removal  of  about  8,000  cubic  yards  of 
material,  measured  in  place.  To  get  a  dredge  on  the  ground  and  back 
to  her  work  will  cost  about  $800,  and  the  dredging  can  be  done  at  an 
estimated  cost  of  15  cents  per  cubic  yard;  or  the  total  estimated  cost 
of  the  removal  of  the  shoal  is  $2,000. 

As  the  commerce  over  this  section  of  the  river  averages  nearly  5,000 
tons  of  wheat  and  barley  per  year,  it  is  thought  to  be  worthy  of 
improvement  to  the  extent  of  removing  these  shoals. 
Respectfully  submitted. 

W.  H.  Heuer, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal.,  January  10, 1895. 
Respectfully  forwarded,  recommended. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


SS  ii. 

SURVEY  OF  CRESCENT  CITY  HARBOR,  CALIFORNIA. 
[Printed  in  House  Ex.  Doc.  No.  231,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  18, 1895. 
Sir  :  The  river  and  harbor  act  of  August  17,  1894,  provides  for  a 
survey  of  Crescent  City  Harbor,  California,  and  requires  the  cost  of 
improvement  to  be  estimated.    The  duty  of  making  this  survey  was 
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assigned  to  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  and  I  have  now  the 
honor  to  submit  the  accompanying  copy  of  his  report  January  9,  1895, 
with  map*  on  the  subject. 

Major  Heuer  submits  a  project  for  the  removal  of  three  rocks  from 
Crescent  City  B  arbor,  and  estimates  that  the  work  will  cost  $285,000. 
At  the  same  time  he  states  that  in  his  opinion  the  removal  of  these 
rocks,  or  either  of  them,  is  not  a  public  necessity;  the*  expense  of 
removing  them  would  be  incommensurate  with  the  advantages  to  be 
derived  from  their  removal,  aud  hence  with  the  present  amount  of  com- 
merce the  roadstead  of  Crescent  City  is  not  worthy  of  improvement  to 
the  extent  of  removing  these  rocks.  The  recommendations  of  Major 
Heuer  are  concurred  in  by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  divi- 
sion engineer. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  w.  h.  heuer,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  Cal,  January  9, 1895. 

General  :  In  compliance  with  the  act  of  Congress  of  August  17, 1894, 
and  your  letter  of  instructions,  a  survey  of  portions  of  the  Crescent  City 
Harbor  was  recently  made. 

A  tracing  showing  the  harbor,  taken  from  surveys  made  by  the  U.  S. 
Coast  Survey  in  1859,  with  the  location  of  rocks,  which  for  convenience 
have  been  called  A,  B,  C,  marked  on  the  tracing,  is  herewith. 

As  no  material  changes  have  occurred  in  this  harbor,  an  open  road- 
stead, since  the  survey  of  1859,  a  resurvey  was  not  deemed  necessary, 
but  surveys  and  developments  of  the  three  rocks  herein  referred  to  were 
made,  and  the  results  are  shown  on  above  tracing. 

The  roadstead  has  been  generally  described  in  various  official  reports 
of  examinations  made  in  1867,  1877,  1887,  and  finally  in  1892.  All 
reports  on  the  harbor  based  on  examinations  indicate  that  the  expense 
attending  the  construction  of  a  breakwater  there  is  so  great  that  it  is 
incommensurate  with  the  benefits  likely  to  result  therefrom.  In  the 
last  previous  report  on  this  subject,  December  5, 1892,  printed  in  House 
Ex.  Doc.  No.  29,  Fifty-second  Congress,  second  session,  reference  was 
made  to  a  few  sunken  rocks  in  the  harbor,  and  a  survey  of  them  was 
recommended. 

The  first  of  these  rocks,  called  Tauntleroy  Bock — on  the  tracing  it  is 
marked  A — is  partly  awash  at  low  water.  Its  volume  to  a  depth  of  24 
feet  is  approximately  3,550  cubic  yards;  to  a  depth  of  33  feet  its  volume 
is  estimated  at  7,100  cubic  yards.  The  channel  is  on  either  side  of  this 
rock,  that  on  the  west  side  being  fully  400  feet  in  width,  that  on  the 
east  side  being  about  700  feet  in  clear  width.  If  this  rock  were  removed 
there  would  result  a  channel  width  of  about  1,100  feet. 

The  other  two  sunken  rocks  are  on  the  easterly  side  of  the  channel. 
That  marked  B  is  a  little  less  than  700  feet  east  of  Fauntleroy  Rock, 
has  a  least  depth  of  10  feet  of  water  on  its  crest,  and  to  a  depth  of  24 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  231,  Fifty-third  Congress,  third  session. 
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feet  its  volume  is  computed  at  1,900  cubic  yards.  To  a  depth  of  33  feet 
its  volume  is  estimated  at  about  5,000  cubic  yards.  'If  this  rock  were 
removed  it  would  increase  the  width  of  the  channel  about  300  feet. 
The  third  rock,  C,  is  situated  on  the  easterly  side  of  the  channel,  about 
800  feet  southeast  of  rock  B.  This  rock  has  a  least  depth  of  13  J  feet  on 
its  crest;  its  volume  above  the  24-foot  depth  is  about  250  cubic  yards; 
above  the  33-foot  depth  its  volume  is  estimated  at  2,225  cubic  yards. 

The  roadstead  or  harbor  of  Oresent  City  is  subject  to  frequent  and 
long-continued  fogs,  and  during  strong  southerly,  southeasterly,  or 
southwesterly  winds  is  subject  to  violent  and  heavy  seas,  rendering  it 
under  such  circumstances  an  unsafe  harbor  for  vessels.  The  removal 
of  either  or  all  of  the  rocks  herein  referred  to  would  make  it  safer  and 
easier  for  a  vessel  in  approaching  and  leaving  the  only  wharf  in  the 
place,  but  with  any  southerly  sea  on  she  could  not  fasten  to  the  wharf 
nor  land  either  freight  or  passengers,  hence  would  not  be  likely  to 
attempt  an  entrance  to  the  harbor. 

The  advantage  in  the  removal  of  the  rocks  would  be  in  the  increased 
safety  to  the  vessel  in  departing  on  the  approach  of  or  during  a  south- 
erly storm.  It  is  a  matter  of  frequent  occurrence  during  foggy  or  dark 
nights,  when  the  small  steamer  plying  to  Crescent  City  is  about  to 
leave  that  place,  that  a  small  boat  with  a  lantern  on  board  is  sent  out  to 
Fauntleroy  Rock  to  indicate  to  the  steamer  its  position.  The  removal 
of  this  rock  would  therefore  be  of  some  advantage  to  the  safety  of 
shipping,  and  might  prevent  the  loss  of  a  vessel,  and  perhaps  of  life. 
It  is  not  known  to  me,  however,  that  any  vessel  or  life  has  been  lost  in 
consequence  of  the  presence  of  Fauntleroy  Rock,  and  the  question  to 
be  determined  to  govern  whether  or  not  it  is  advisable  to  remove  the 
rock  is  that  of  the  expense  compared  with  the  benefits  to  be  derived 
from  its  removal. 

Loaded  vessels  plying  to  and  from  Crescent  City  draw  only  from  12 
to  13  feet  of  water,  but  by  reason  of  the  heavy  swells  and  sometimes 
violent  seas,  if  this  rock  be  removed  it  should  be  done  to  at  least  a 
depth  of  24  feet  below  mean  low  water.  This  means  the  removal  of 
about  3,550  cubic  yards  of  rock  in  an  open  roadstead  at  an  estimated 
cost  of  $50  per  cubic  yard,  or  $177,500. 

Next  in  importance  is  the  removal  of  rock  B,  containing  1,900  cubic 
yards,  and  at  $50  per  cubic  yard  the  estimated  cost  of  removal  is 
$95,000.  It  is  believed  that  this  rock  alone  could  not  be  removed  for 
this  amount,  but  only  in  connection  with  Fauntleroy  Rock,  the  same 
plant  and  appliances  becoming  available  for  both  works. 

The  removal  of  rock  C  is  believed  to  be  of  far  less  importance  than 
that  of  either  of  the  others.  Its  volume,  above  the  24-foot  depth,  is 
estimated  at  250  cubic  yards;  this,  at  $50,  is  $12,500.  As  a  separate 
proposition  it  is  believed  that  this  rock  alone  could  not  be  removed  for 
less  than  $100  per  cubic  yard,  but  by  removing  all  three  rocks  it  might 
be  possible  to  remove  this  at  the  estimated  cost  of  $50  per  cubic  yard. 

Of  the  three  rocks  referred  to,  it  is  thought  that  Fauntleroy  Rock 
(A)  is  the  more  dangerous;  but  if  this  rock  were  removed,  it  is  very 
improbable  that  the  rates  of  freight  or  insurance  to  and  from  Crescent 
City  would  be  reduced.  The  only  reason,  therefore,  that  can  reason- 
ably be  urged  for  the  removal  of  Fauntleroy  and  the  other  rocks  herein 
referred  to  is  that  it  might  possibly  prevent  the  loss  of  life.  The  same 
reasoning  might  equally  well  apply  to  hundreds,  perhaps  thousands,  of 
other  rocks  along  the  coast. 

In  my  opinion  the  removal  of  these  rocks  or  either  of  them  is  not  a 
public  necessity.    The  expense  of  removing  them  would  be  incommeu- 
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surate  with  the  .advantages  to  be  derived  from  their  removal,  and 
hence,  with  the  present  amount  of  commerce,  the  roadstead  of  Crescent 
City  is  not  worthy  of  improvement  to  the  extent  of  removing*  these 
rocks. 
Respectfully  submitted. 

W.  H.  Heuer, 
Major  j  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Gal.,  January  10, 1895. 
Respectfully  forwarded. 

While  these  rocks  are  an  obstruction  to  navigation  and  a  danger  to 
vessels,  the  cost  of  their  removal  is  thought  to  be  out  of  all  proportion 
to  the  advantage  thereby  to  be  grained. 
The  recommendations  of  the  district  engineer  are  concurred  in. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  OREQON,  WASH- 
INGTON, AND  IDAHO. 


REPORT  OF  C APT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1895,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Coquille  River,  Oregon. 

2.  Coquille  River,  Oregon,  between  Co- 

qnille  City  and  Myrtle  Point. 

3.  Entrance  to  Cooe  Bay  and  Harbor, 

Oregon. 

4.  Harbor  at  Cooe  Bay,  Oregon. 

5.  Umpqua  River,  Oregon. 

6.  Month  of  Siuslaw  River,  Oregon. 

7.  Yaquina  Bay,  Oregon. 

8.  Tillamook  Bay  and  Bar,  Oregon. 

9.  Entrance  to  Nehalem  Bay,  Oregon. 

10.  Upper  Snake  River,  Idaho,  between 

Huntington  Bridge  and  Seven  Dev- 
ils Mining  District. 

11.  Upper  Columbia  and  Snake  Rivers, 

Oregon  and  Washington. 

12.  Columbia  River  between  head  of  Rock 

Island  Rapids  and  foot  of  Priest 
Rapids,  Washington. 


13.  Columbia  River  from    Rock    Island 

Rapids   to   Foster  Creek  Rapids, 
Washington. 

14.  Willapa  River  and  Harbor, Washing- 

ton. 

15.  Grays  Harbor   and  Chehalis  River, 

Washington. 

16.  Chehalis  River,  Washington. 

17.  Harbor  at  OJympia,  Wash. 

18.  Waterway  connecting  Puget  Sound 

with  Lakes  Union  and  Washington. 

19.  Everett  Harbor,  Washington. 

20.  Swinomish  Slough,  Washington. 

21.  Puget  Sound  and  its  tributary  waters, 

Washington. 


EXAMINATIONS  AND  SURVEYS. 


22.  Umpqua  River,  Oregon,  from  Scotts- 

burg  to  Elkton  rapids. 

23.  Yaouina  Bay,  Oregon. 

24.  Quulayute  Harbor  and  River,  Wash- 

ington. 

25.  Clallam  Bay,  Washington. 

26.  Puget     Sound,     Washington,     from 

Hoods  Canal  to  North  Bay. 

27.  Bellingham  Bay,  Washington. 

28.  Okanogan  River,  Washington. 

29.  Flathead  River,  Montana,  and  Pend 

d'Oreille  River,  Montana. 

30.  North  River,  Washington. 

31.  Kootenai  River,  above  the  town  of 

Jennings,  Mont. 


32.  Port  Orford,  Oreg. 

33.  Coos  River,  Oregon. 

34.  Alsea  River,  Oregon. 

35.  Nestucca  River,  Oregon. 

36.  Nooksack  River,  Washington. 

37.  Kootenai  River,  Idaho,  between  Bon- 

ners  Ferry  and  the  international 
boundary  line. 

38.  Grays  Harbor,  Washington. 

39.  Columbia   River,  Washington,  from 

Rock  Island  Rapids  to  the  Okano- 
gan River. 


HARBOR  LINKS. 


40.  Puget  Sound,  at  Seattle  and  Ballard,  j  41.  Hoquiam  Harbor,  Washington. 

3343 


Digitized  by  VjOOQlC 


3344      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

United  States  Engineer  Office, 

Portland,  Oreg.,  July  17, 1895. 
General:  I  have  the  honor  to  forward  herewith    *    *     •    ammal 
reports    *    •    *    for  the  year  ending  June  30,  1895,  for  the  river  and 
harbor  works  under  iny  charge. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons,  % 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  S.  A. 


T  T  i. 

IMPROVEMENT  OF  COQUILLE  RIVER,  OREGON. 
GENERAL   IMPROVEMENT. 

Description  of  original  condition. — At  the  time  the  work  of  improve- 
ment was  begun  the  entrance  to  the  Coquille  River  was  considered  very 
dangerous.  It  was  by  a  long,  tortuous,  and  narrow  channel  skirting 
the  south  headland,  and  studded  with  rocks  from  beyond  the  bar  on 
the  outside  to  a  distance  of  one-half  mile  inside.  The  depth  at  low 
water  was  only  about  3  feet,  and  the  position  of  the  bar  channel  was 
constantly  shifting.  The  channel,  at  long  intervals,  broke  through  the 
north  spit,  and  ran  directly  out  to  sea  just  south  of  Backliffe  Rock,  but 
did  not  remain  long  in  this  position.  The  entrance  Mien  was  compar- 
atively safe,  and  the  channel  was  at  its  very  best.  The  mean  rise  of 
tide  was  4.1  feet. 

Plan  of  improvement — The  plan  of  improvement  is  to  construct  two 
nearly  parallel  high-tide  stone  jetties,  000  feet  apart  at  their  outer 
extremities,  to  run  out  to  sea  a  sufficient  distance  to  open  and  main- 
tain a  channel  over  the  bar,  with  a  least  depth  of  8  feet  at  low  water, 
the  north  jetty  starting  from  Backliffe  Rock  and  the  south  jetty  from  a 
point  on  the  left  bank  inside  the  entrance.  The  cost  of  this  work,  as 
estimated  in  1878  by  Maj.  J.  M.  Wilson,  is  $164,200.  The  law  of 
August  11, 1888,  authorized  $5,000  to  be  expended  in  addition  for  snag- 
ging between  Coquille  City  and  Myrtle  Point. 

The  law  of  September  19, 1890,  authorized  an  amount  not  to  exceed 
$3,000  to  be  used  in  snagging. 

A  careful  estimate  of  the  cost  of  completing  the  works  at  the  entrance 
to  the  Coquille,  in  accordance  with  the  plan  of  improvement  given  above, 
was  made  in  1892,  and  it  was  found  to  be  $180,000.  The  correspond- 
ence on  this  subject  is  given  under  the  head  of  u  Recommendations  and 
remarks,"  page  2663,  Report  of  Chief  of  Engineers,  1892. 

Up  to  this  time  $105,000  had  been  appropriated  for  the  work.  This 
makes  the  total  estimated  cost  of  the  work  $285,000. 

APPROPRIATIONS. 

Act  of«-  j  Act  of— 

July  14,1880 $10,000  I  September  19, 1890 $80,000 

August2,1882 10,000  ,  July  13, 1892 25,000 


July  5, 1884 10,000 

August  5,1886 20,000 

August  11,1888 25,000 


August  17,1894 20,000 

Total 150,000 
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The  estimated  cost  of  completing  the  project  is  $135,000. 

Amount  expended  to  June  30,  1894.—- The  amount  which  has  been 
expended  on  the  project  for  the  improvement  of  the  mouth  of  the 
Coquille  to  June  30, 1894,  was  $121,050.18,  and  the  amount  expended 
for  snagging  was  $6,883.90,  a  total  of  $127,934.08. 

Results  obtained  to  June  30, 1894. — The  work  during  the  year  was 
confined  to  strengthening  the  south  and  north  jetties.  Neither  jetty 
was  extended,  and  the  condition  of  the  entrance  was  about  as  pre- 
viously reported.  The  entrance  has  for  considerable  periods  been 
straight,  but  winds  and  currents  have  at  other  times  heaped  the 
movable  sands  into  the  channel,  causing  the  waters  to  spread  out  over 
a  wide  angle  or  the  channel  to  become  shallow  in  depth  and  bad  in 
direction. 

Amount  expended  during  the  fiscal  year  ending  June. 30, 1895. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  was 
$3,537.33. 

Results  obtained  to  June  30, 1895. — The  work  under  the  appropriation 
of  August  17,  1894,  having  been  but  fairly  commenced,  no  results 
beyond  those  previously  reported  can  be  claimed. 

Report  of  operations. — It  was  decided  to  change  the  character  of  the 
work  by  abandoning  the  old  system  of  single-track  close-pile  tramway, 
and  to  adopt  the  regular  open-work  pile-bent  double-track  tramway, 
and  to  build  the  enrockment  on  a  brush  mattress. 

It  was  also  decided  to  do  the  work  by  contract,  and  it  was  advertised 
March  6,  and  the  bids  were  opened  April  6,  1895. 

The  following  is  an  abstract  of  the  bids  received : 


D.  Cameron  and  J.  L.  Robertaon.  Port- 
land, Oreg $250.00 

Rich.  Hoy  t,  Portland,  Oreg 100. 00 

A.  G.  Shepard  and  John  M.  Leavens, 
Portland,  Oreg 

Perry  Hlnkie,  Portland,  Oreg 

J.  M.  Nickum  and  W.  Jacobean,  Port 
land,  Oreg 

S.  0.  Worth  and  O.  E.  Field*,  Port- 


land, Oreg. 

Dickinson  &  Co.,  Tacoroa,  Wash 

Jamea  A.  Laughead  and  Lather  W. 

Record,  Banaon,  Oreg. 

Daniel  KeruA  Portland.  Oreg. 


Charles  W.  Tower,  Marah  field,  Oreg. . . 
Hans  R.  Reed.  Bandon,  Oreg 


200.00 
250.00 

200.00 

275.00 
340.00 

483.00 
200.00 
200.00 
250.00 


Cent*. 

10  '$11.00 
6       7.00 


84 
10 

20 
8 
14 
20 


10.00 
11.00 

0.50 

11.50 
11.00 

10.50 
10.00 
11.00 
20.00 


OentM 
5 
5 


1 

u 


Cent*. 
6 
5 

5 
3 

*ft 

4 
5 

10 
5 
7 

10 


$0.50  f0. 85 
50.00       .50 


.50 
.60 

.35 

.39 
.70 

1.25 
.48 
.50 
.90 


Total. 


.60 
.55 


.58  ! 


.63 
.75 


.79 
.91 
1.20 


$10,813.50 
39,998.00 

8  114.50 
7,793.00 

7.439.75 

8. 420. 25 
9,997.50 

13, 179. 25 
9,943.00 
11,636.50 
15,987.50 


The  contract  was  awarded  to  the  lowest  bidders,  Nicknm  &  Jacobsen. 
For  doing  the  work  of  tramway  extension  the  Yaquina  Bay  pile  driver 
was  borrowed  and  shipped  to  the  Ooquille.  This  saves  the  appropria- 
tion the  burden  of  building  a  machine  at  a  cost  of  not  less  than  $5,000. 

The  contractors  commenced  their  operations  the  latter  part  of  April, 
1895,  getting  the  Yaquina  pile  driver  into  position  and  procuring  sup- 
plies of  piles  and  lumber. 
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On  May  4  a  tunnel  was  started  in  the  Tapper  Rock.  This  rock  is 
extremely  hard,  and  progress  very  slow.  The  tunnel  is  of  small  dimen- 
sions. 

At  the  end  of  the  fiscal  year  the  work  of  driving  the  tunnel  was  still 
in  progress.  It  is  to  be  driven  in  40  feet  and  have  galleries  from  its  end 
both  ways.  These  will  be  charged  with  powder,  and  the  contractors 
expect  that  the  explosion  thereof  will  break  down  enough  rock  for  them 
to  complete  their  contract.  It  is  expected  that  the  tunnel  work  will  be 
completed  about  July  15. 

In  the  meantime  the  work  of  reconstructing  the  tramway  is  progress- 
ing, the  progress,  however,  being  slow. 

No  work  has  been  done,  or  is  projected  on  the  north  jetty.  The  pile 
tramway  of  this  jetty  has  been  injured  by  storm  aud  drift,  and  will 
probably  be  practically  destroyed  before  work  is  again  resumed  on  it, 
but  this  is  not  regarded  as  of  auy  consequence,  as  the  plan  of  doing  the 
work  is  changed  and  the  old  tramway  has  no  place  in  the  new  plan  that 
would  justify  the  expenditure  of  money  in  its  protection. 

Recommendations  and  remark*. — An  appropriation  of  $50,000  is  recom- 
mended as  the  amount  of  money  that  can  be  profitably  expended  on  the 
project  during  the  next  fiscal  year.  There  is  a  bad  rock  in  the  harbor 
gorge,  which  was  recently  found  by  the  steamer  Bandorille,  and  upon 
which  its  shaft  was  broken.  The  removal  of  this  rock  is  desirable,  and 
should  be  undertaken  at  the  earliest  date  practicable  in  connection  with 
the  other  work  of  improving  the  entrance. 

Future  operations. — Future  operations  will  consist  in  continuing  the 
work  of  repairing  and  extending  the  south  jetty  under  contract.  I  thin  k 
that  with  any  nature  appropriations  the  same  work  should  continue 
until  this  south  jetty  be  wholly  completed. 

The  report  of  Capt.  K.  8.  Littlefield,  in  personal  charge  of  the  work, 
is  herewith. 

Money  statement. 

July  1,  1894.  balance  unexpended $2,065.92 

Amount  appropriated  by  act  of  August  17,  1894 ,.     20, 000. 00 

22,065.92 
June  30,  1895,  amount  expended  during  fiscal  year 3, 537. 33 

Truly  1,  1895,  balance  unexpended 18,528.59 

July  1,  1895,  outstanding  liabilities $150.00 

July  1,  1895,  amoilut  covered  bv  uncompleted  contracts 7,439.75 

7,589.75 

July  1,  1895,  balance  available 10,938.84 

{Amount  (estimated)  required  for  completion  of  existing  project 135, 000. 00 
Amonnt  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF   CAPT.    K.   8.    LITTLKFIELD,   INSPECTOR. 

Baxdon,  Oreg.,  June  5, 1895. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  of  Coquille  River,  Oregon  (general  improvement),  for  the  fiscal  year 
enaing  June  30, 1895 : 

No  work  was  done  by  hired  labor  except  that  which  was  necessary  to  properly  care 
for  the  plant. 

A  contract  for  an  extension  of  400  feet  to  the  south  jetty  was  made  early  in  April 
with  Nickum  &  Jacobsen,  of  Portland,  Oreg.    The  pile  driver  heretofore  in  use  on 
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the  Yaquina  improvement  was  transferred  by  them  to  the  Coquille,  reaching  the 
latter  place  on  April  24  by  the  steamer  Bandorille.  The  pile  driver  was  transferred 
from  the  steamer  to  cars  on  the  south  jetty  quarry  track,  the  upper  Coquille  snag 
scow  being  used  for  that  purpose.  It  was  then  taken  on  the  cars  to  the  site  of  the 
permanent  turn-out,  64  feet  long,  subsequently  built  by  the  contractors  to  accommo- 
date double-track  trucks  of  the  pile  driver,  where  the  various  parts  were  reassembled. 

A  16-ton  Fairbanks  scale,  furnished  by  the  contractors,  to  be  used  in  weighing  the 
cars  loaded  with  rock,  was  put  in  on  the  lthe  of  the  quarry  railway,  far  enough  from 
the  quarry  to  be  out  of  the  reach  of  the  blasts. 

The  contractors  selected  the  large  rock  bluff  known  as  Tupper  Rock  from  which 
to  obtain  rock  for  the  jetty.  Stone  used  heretofore  on  the  jetty  was  obtained  from 
this  rook.  The  contractors'  plan  is  to  tuunel  into  the  rock  a  distance  of  40  feet, 
where  a  chamber  and  shaft  will  be  made  to  receive  the  powder.  The  intention  is  to 
dislodge  with  one  great  blast  all  the  stone  required  by  them  in  their  existing  con- 
tract, and  to  make  the  blast  before  setting  up  derricks  and  other  necessary  machinery, 
and  rebuilding  the  double-track  self-acting  inclined  plane  heretofore  used  in  moving 
the  empty  and  loaded  cars  between  the  quarry  and  the  yard  35  feet  lower  down, 
work  which  would  be  liable  to  be  damaged  by  the  blasts  if  completed  beforehand. 

The  tunnel  was  commenced  on  May  4,  and  is  being  driven  as  fast  as  the  appliances 
at  hand  will  permit,  the  work  being  prosecuted  without  any  interruption  by  eight- 
hour  shifts,  with  two  men  on  a  shift.  The  tunnel  is  2|  feet  wide  and  3  feet  high,  and 
at  this  date  has  progressed  18  feet.  Its  dimensions  are  no  greater  than  necessary  to 
permit  men  to  work  in  it  in  a  cramped  position.  The  rock  is  extremely  hard  to  drill, 
the  cut  at  times,  of  a  sharpened  and  well-tempered  drill,  not  exceeding  one- fourth  of 
an  inch.  The  blind  seams,  however,  which  penetrate  the  rock,  facilitate  its  removal. 
The  tunnel  and  chambers  can  not  be  completed  and  the  blast  made  until  late  in  July. 
The  contractors  have  on  hand,  or  have  ordered  for  early  delivery,  all  powder,  tools, 
and  other  material  and  appliances  requisite  for  quarry  operations,  and  have  cut  about 
25  cords  of  fire  wood  from  drift  timber  near  the  quarry  for  engine  fuel. 

During  the  year  two  bents  of  the  close  piling  at  the  end  of  the  south  jetty  were 
carried  away  by  drift. 

A  breach  was  made  in  the  north  jetty  piling  by  the  drift  at  a  point  just  outside  Of 
the  permanent  high- water  beach  line,  and  about  the  middle  of  the  jetty.  The  breach 
in  the  south  row  is  18  feet  wide,  and  that  in  the  north  row  about  60  feet. 

The  amount  of  drift  passing  out  at  sea  from  the  Coquille  is  probably  larger  than 
at  any  other  harbor  now  under  improvement  by  the  Government  on  this  coast. 

The  rock  heretofore  dumped  along  the  channel  side  of  the  south  jetty  shows  no 
indication  of  having  settled  during  the  year. 

Throughout  the  year  the  channel  over  the  bar  has  remained  straight  and  unshifting, 
and  parallel  to  the  south  jetty.  This  is  favorable  to  the  maintenance  of  a  good 
channel  depth. 

Most  vessels  trading  at  this  port  sail  in  without  delay  if  there  is  a  "commanding 
breeze/'  thus  dispensing  with  the  use  of  a  tug.  Ontward-bound  vessels  are  without 
exception  towed  out  on  the  flood  tide. 

The  woolen  mill  located  at  Bandon,  of  which  mention  was  made  in  report  for  1894, 
has  been  in  operation  throughout  the  year.  For  the  first  six  months  it  was  run  only 
at  half  capacity ;  at  present  it  is  running  night  and  day.  This  mill  used  during  the 
year  46.58  tons  of  wool  and  employed  46  hands.  The  value  of  supplies,  including 
dyes,  etc.,  amounted  to  $7,094. 

*The  product  for  the  year,  valued  at  $30,000,  was  as  follows : 

Blankets,  colored pairs..  2,532 

Blankets,  white do 1,204 

Flannel yards..  14,000 

Robes number..  1,200 

Cassimere yards..  2,000 

Blanketing .;.;.do 500 

Yarn  and  bats pounds..  300 

It  is  proposed  soon  to  add  one  more  set  of  machinery. 

A  broom-handle  factory  is  in  course  of  construction  on  the  water  front  of  Bandon, 
and  piles  are  being  driven  for  the  erection  of  a  salmon  cannery  in  the  same  locality. 
The  construction  at  this  pjiace  of  an  ocean  steamer  for  the  trade  of  this  and  other 
coast  harbors  is  projected. 

Fourteen  miles  above  Bandon  and  near  the  bank  of  the  river  a  vein  of  coal  4  to 
5  feet  thick  has  recently  been  opened.     Captain  Winant,  of  the  steamer  Bandorille, 
states  that  trials  of  it  made  by  him  show  that  it  is  better  steam  coal  than  any  that 
he  can  get  at  Coos  Bay. 
.  Respectfully  submitted. 

R.  8.  Littlbfield,  Inspector. 
Capt.  Thomas  W.  Symons, 

Corps  of  Engineers,  U.  8.  A. 
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COMMERCIAL  STATISTICS. 

The  Coquille  River  is  in  the  collection  district  of  southern  Oregon.  Empire  City, 
on  Coos  Bay,  is  the  port  of  entry.  The  nearest  light-house  is  on  Cape  Arago,  12 
miles  northward,  but  a  new  one  is  now  under  construction  at  Rackliffe  Rock,  on  the 
north  side  of  the  entrance  to  Coquille  River. 

The  following  returns  relative  to  the  commerce  of  the  Coquille  River  are  compiled 
from  the  monthly  reports  as  rendered  by  Capt.  R.  S.  Littleneld,  in  personal  charge 
of  the  works.    They  are  for  the  fiscal  year  ending  June  30,  1895 : 

Arrival*  and  departure*  of  vessel*. 


Coastwise  steam  and  sail  vessels. 

Number. 

Aggregate 
tonnage. 

Arrivals 

81 

81 

8s  268.85 

Departures - -     - 

a  288. 85 

Total 

162 

16,577.70 

Of  the  arrivals,  24  were  steam  vessels  and  57  were  sail  vessels.    Maximum  draft 
of  loaded  vessels,  9  feet. 

Exports. 


Articles. 


Apples 

Broom  handles 

Butter 

Cheene 

Chittimbark 

Cattle,  lire 

Coal 

Hogs 

Horses  (2) 

Hides 

Lumber  (7,489,500  feet,  B.  M.) 


Quantity. 


Ton*. 

3 

123 

49.7 

10 

17 

40 

65 

16 

1.8 

16 

14,979 


Articles. 


Match  wood.. 
Miscellaneous 

Potatoes 

Shingles 

Salmon 

Wool 

Woolen  goods. 

Total... 


Quantity. 


Tim*. 
66 
344 
11 
25 


3.5 
3.5 
2.5 


15,836 


Imports. 


Articles. 


General  merchandise 

Machinery 

Railroad  iron 

Cannery  supplies 


Quantity. 


Ton*. 
1,086.5 

75 

10 


Articles. 


Material  for  new  light-house 
Hay 

Total 


Quantity. 


Ton*. 
82.5 
14 


1,848 


SUMMARY. 


Estimated 
value. 


Total  exports. 
Total  imports.. 


$163,278 
73,920 


T  T  2. 

IMPROVEMENT  OF  COQUILLE    RIVER,   OREGON,    BETWEEN   COQUILLE 
CITY  AND  MYRTLE  POINT. 

Description  of  original  condition. — The  Coquille  is  one  of  the  principal 
streams  of  southern  Oregon.  It  is  navigated  by  coasting  vessels  from 
its  mouth  for  25  miles  to  Coquille  City.  This  part  of  the  river  has  been 
more  or  less  obstructed  at  times  by  snags;  but  no  serious  shoals  have 
formed. 
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From  Coquille  City  to  Myrtle  Point,  a  distance  of  13  miles,  the  river 
is  n  avi  gated  by  river  craft.  Here,  o win  g  to  snags  and  bars,  great  trouble 
has  always  been  exi>erienced  in  keeping  the  river  navigable.  The 
various  forks  of  the  Coquille  drain  densely  timbered  territory,  and  at 
every  freshet  many  trees,  stumps,  etc.,  are  brought  down.  Some  of  these 
lodge  at  different  points,  forming  isolated  snags,  or  are  grouped  together 
into  jams.  These  snags  and  jams,  in  turn,  induce  the  formation  of  shoals 
of  sand  and  gravel. 

Three- fourths  of  a  mile  below  Myrtle  Point,  the  river  branches  into  the 
Middle  aud  North  forks.    Myrtle  Point  is  situated  on  the  Middle  Fork. 

Plan  of  improvement. — The  plan  of  improvement  adopted  is  to  remove 
all  snags  which  seriously  obstruct  navigation  and  tend  to  form  bars  in 
the  part  of  the  river  between  Coquille  City  and  Myrtle  Point,  and  to  con- 
tract the  river  into  a  channel  of  50  feet  in  width  at  certain  points  where 
shoals  have  formed,  that  the  shoals  may  be  scoured  out  and  the  desired 
navigable  depth  be  maintained. 

The  estimated  cost  of  the  work  as  originally  made  in  1891  was  $26,000. 

APPROPRIATIONS. 

Act  of— 

July  13,  1892 $5,000 

AngUBt  17,  1894 5,000 

Total 10,000 

Previous  appropriations  have  been  made  for  this  portion  of  the  river 
by  making  certain  sums  appropriated  for  the  improvement  of  the  mouth 
ot  the  river  available  for  the  work  on  the  upper  river.  The  act  of 
August  11, 1888,  appropriated  $25,000,  and  contained  the  following: 
"Of  which,  $5,000  is  authorized  to  be  expended  between  Coquille  City 
and  Myrtle  Point,"  and  the  act  of  September  19, 1890,  appropriated 
$30,000,  "not  exceeding  $3,000  of  which  may,  with  the  approval  of  the 
Chief  of  Engineers,  be  used  for  snagging." 

Of  these  appropriations,  $6,883.90  was  expended. 

Amount  expended  to  June  30. 1894. — The  amount  expended  under  the 
project  to  June  30, 1894,  was  $5,000. 

Results  obtained  to  June  30, 1894. — The  work  has  been  confined  to  fit- 
ting up  a  snag  boat  and  doing  snagging  on  the  river,  between  Coquille 
City  mid  Myrtle  Point,  and  building  a  small  wing  dam  at  Roberts 
Island,  designed  to  throw  more  water  into  the  main  left  channel. 

The  results  immediately  subsequent  to  the  completion  of  the  snag- 
ging operations  were  gratifyiug,  as  the  removal  of  the  snags  was  accom- 
panied by  more  or  less  scouring.  It  was  found,  however,  that  since  the 
survey  and  preparations  of  plans  made  in  1891  a  heavy  deposit  has 
been  made  in  the  upper  portion  of  the  stretch  between  Myrtle  Point 
and  Coquille  City.  At  the  time  of  the  survey  there  were  deep  pools 
between  the  bars,  which  latter  in  some  instances  were  dry,  as  far  as 
navigation  was  concerned,  at  low- water  stages.  These  pools  have  to  a 
great  extent  filled  up  with  alluvial  deposit  since  the  survey  was  made. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1895. — The 
amount  of  money  expended  from  the  appropriation  during  the  fiscal 
year  ending  June  30, 1895,  was  $2,804.29. 

Results  obtained  to  June  30, 1895. — About  two  months'  work  was  done 
on  the  river  in  snagging,  sluicing  out  the  bars,  and  building  a  deflecting 
dam  at  liackliffe  Bar.  The  result  has  been  to  greatly  benefit  the  river, 
making  navigation  safer  and  easier.  Most  of  the  work  done  was  of  a 
temporary  character,  however. 

Report  of  operations. — On  SepteuMier  12, 1894,  the  work  of  getting  the 
snag  boat  ready  for  operations  commenced,  and  from  that  time  until 
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November  22,  1894y  the  work  of  improving  the  river  was  carried  on 
under  the  personal  direction  of  Capt.  R.  S.  Littlefield. 

During  that  period  375  snags  were  removed.  Some  of  the  snags  were 
deeply  embedded  in  sand  and  were  reached  by  washiug  the  sand  away 
with  a  water  jet  provided  by  a  force  pump  on  board  the  snag  boat. 
The  water  jet  was  also  used,  with  good  effect,  to  remove  some  of  the 
most  shallow  bars. 

A  wing  dam  of  brush  and  stone,  300  feet  in  length,  was  built  from  the 
left  bank  of  the  river  at  a  shoal  about  halfway  between  Myrtle  Point 
and  the  North  Fork. 

To  the  Roberts  Island  Wing  Dam,  built  two  years  ago,  197  feet  were 
added,  making  it  practically  400  feet  long. 

The  latest  reports  from  the  river  indicate  that  these  dams  have  doue 
good  work  in  maintaining  an  increased  depth  over  the  bars  which  they 
were  intended  to  benefit. 

A  survey  of  the  river  from  Ooquille  City  to  Myrtle  Point  was  made 
in  November,  1894,  by  Mr.  David  B.  Ogden,  assistant  engineer. 

Recommendations  and  remarks. — On  September  2, 1891, 1  submitted  a 
report  with  an  estimate  of  the  cost  of  getting  a  4-foot  channel  from 
Ooquille  City  to  Myrtle  Point.    The  estimate  amounted  to  $25,972.01. 

The  river  and  harbor  bill  of  July  13, 1892,  and  the  bill  of  August  17, 
1894,  each  appropriated  $5,000  for  the  work.  The  first  sum  and  half 
of  the  latter  have  been  expended  in  keeping  the  river  free  from  dan- 
gerous and  annoying  snags,  and  making  a  start  on  contraction  works 
at  two  points. 

During  the  four  years  that  have  elapsed  since  the  original  survey  was 
made  the  river  has  continued  to  shoal,  and  in  spite  of  the  money 
expended  but  little  progress  has  been  made  with  the  general  project  of 
putting  the  river  into  a  permanently  deep  condition. 

In  order  that  a  complete  knowledge  of  the  existing  condition  of  the 
river  might  be  had,  a  survey  of  it  was  made  in  November,  1894,  by 
Assistant  Engineer  David  £.  Ogden.  The  maps  of  his  survey  are 
herewith. 

A  new  project  and  estimate  of  cost  is  deemed  imperative  on  account 
of  the  changed  conditions  since  the  first  was  made,  and  the  fact  that  the 
money  already  appropriated  toward  the  project  has  been  expended  but 
for  temporary  improvement. 

The  distance  from  Coquille  City  to  Myrtle  Point  is  13  miles.  For  8J 
miles  above  Coquille  City  no  trouble  except  an  occasional  snag  is  met 
with.  For  the  upper  4£  miles  the  river  is  generally  much  shallower 
than  it  is  below,  and  especially  is  this  the  case  for  the  last  12  miles 
from  Roberts  Landing  to  Myrtle  Point.  A  great  portion  of  this  length 
has  depths  of  but  1  to  3  feet. 

In  order  to  make  and  maintain  a  navigable  channel  through  this 
upper  part  of  the  river,  it  will  be  necessary  to  confine  the  waters 
between  pile  dikes  about  60  feut  apart,  or  between  a  pile  dike  and  a 
strongly  revetted  shore,  and  to  dredge  the  required  channel  50  feet 
wide  and  4  feet  deep  at  low  water,  and  deposit  the  dredged  material 
behind  the  pile  dikes. 

Below  Roberts  Landing  there  are  four  shoals  which  it  is  believed  can 
be  scoured  across  through  the  agency  of  wing  dams. 

The  plan  proposed  is  shown  in  detail  on  the  accompanying  tracings. 
Its  cost  is  estimated  as  follows : 

For  the  If  miles  from  Myrtle  Point  to  Roberts  Landing $38, 696. 18 

Trom  Roberts  Landing  to  Nancys  Pinch 4, 480. 30 

Total 43,176.48 
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For  details  of  this  estimate  attention  is  invited  to  the  report  of  Mr. 
David  B.  Ogden,  which  is  herewith. 

The  upper  branches  of  the  Coquille  River  flow  in  deep  narrow  canyons. 
The  river  slopes  are  great  and  the  waters  swift;  the  hills  are  covered 
with  timber,  which  is  gradually  being  removed;  the  soil  is  generally 
of  decomposed  sand  rock,  and  is  readily  washed. 

The  heavy  and  long-continued  rains  which  sometimes  prevail  cause 
much  soil  to  be  washed  into  the  river.  This  is  aided  by  the  clearing 
away  of  the  forests.  On  the  steep  mountain  slopes  the  rains  cause 
many  landslides,  portions  of  which  reach  the  river  and  are  carried 
down.  This  inevitably  results  in  filling  the  river  with  sediment  in  its 
lower  and  more  gently  flowing  portion. 

If  the  reach  of  river  from  Myrtle  Point  to  Roberts  Landing  is 'con- 
tracted and  cleared  of  obstructions  so  as  to  convert  it  into  a  narrow 
channel  capable  of  maintaining  a  normal  regimen,  the  sediment  brought 
down  by  the  rivers  will  be  deposited  below  and  will  there  form  shoals 
and  bars,  and  the  contraction  works  and  dredging  must  be  extended. 
t  Just  how  fast  this  extension  will  be  required  can  not  now  be  determined. 

A  great  many  snags  are  annually  brought  down  the  Coquille,  and 
some  of  these  form  obstructions  to  navigation  which  must  be  removed. 
Besides  the  large  expenditure  required  to  remove  the  existing  obstruc- 
tions to  navigation  and  to  remedy  the  existing  defect?  of  the  channel 
of  the  river,  continued  expenditures  will  be  required  to  extend  the  con- 
traction works  and  for  dredging  and  snag  removal. 

If  the  project  herein  outlined  be  carried  out  it  should  properly  be 
done  expeditiously  and  without  interruption.  Any  small  amount  of 
money  appropriated  will  be  only  useful  in  keeping  the  river  temporarily 
navigable  by  removing  obstructive  snags,  etc.  The  estimate  submitted 
is,  for  the  completion  of  the  whole  work,  $43,176.48.  The  increase  of  the 
estimate  was  approved  March  14, 1895. 

The  amount  available  at  the  close  of  the  fiscal  year  is  $2,195.71,  leav- 
ing $40,980.77  required  for  its  completion.  This  amount  can  be  profita- 
bly expended  during  the  year  ending  June  30, 1897. 

Future  operations. — With  the  balance  of  the  appropriation  of  August 
17, 1894,  remaining  on  hand  it  will  probably  be  found  desirable  to  again 
go  over  the  river  this  fall  and  remove  all  snags  and  prolong  the  con- 
traction works  to  such  an  extent  as  may  be  found  expedient. 

Money  statement 

Amount  appropriated  by  act  of  August  17,1894 $5,000.00 

June  30, 1896,  amount  expended  during  fiscal  year 2, 804. 29 

July  1, 1895,  balance  unexpended 2,195.71 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 980. 77 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1897    40, 980. 77 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


REPORT  OF  MR.   DAVU>  B.   OGDEN,  ASSISTANT  ENGINEER. 

Portland,  Okeg.,  January  2$,  1895. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the 
Coquille  River,  Oregon: 

This  survey  extended  from  Myrtle  Poiut  to  Coquille  City,  a  distance  of  13  miles. 

Work  on  the  survey  was  commenced  November  5,  1894,  and  completed  November 
17,  1894.    During  this  time  there  was  no  rainfall,  and  the  river  consequently  reached 
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a  very  low  stage,  affording  an  excellent  opportunity  of  observing  and  locating  all 
shoals  and  bars. 

Sounding  stations  were  located  along  the  right  bank  of  the  river  by  transit  and 
stadia  measurements.  These  stations  were  spaced  from  200  to  400  feet  apart,  except 
where  the  river  appeared  shoal ;  at  such  places  they  were  spaced  100  feet  apart. 

These  stations  served  to  accurately  locate  the  right  bank  of  the  river,  ana  frequent 
measurements  taken  from  these  served  to  locate  the  opposite  bank.  Soundings  were 
taken  on  diagonal  lines  from  the  located  stations  to  the  opposite  shore  and  thence 
back  to  the  next  station  below,  thus  securing  a  very  good  idea  of  the  hydrography 
of  the  river. 

Gauges  were  established  at  Myrtle  Point,  the  mouth  of  the  North  Fork,  Arago, 
and  Coquille  City.  The  zero  of  each  gauge  was  at  the  lowest  known  water  at  each 
place ;  the  soundings  taken  were  thus  reduced  to  the  common  datum  of  extreme  low 
water. 

The  Coquille  River  is  a  tidal  stream  and  is  affected  during  average  high  tides  as 
far  up  as  Myrtle  Point.  On  November  15  the  range  of  tide  at  the  month  of  the  river, 
as  computed  from  the  tide  tables,  was  4.3. 

The  ranges  along  the  river  on  the  same  day  were  as  follows : 

Myrtle  Point 2.2 

Mouth  of  the  North  Fork 3.1 

Arago '. 4.0 

Coquille  City 4.0 

The  accompanying  map,  sheet  A,  is  a  reduced  copy  of  one  compiled  from  notes  of 
survey,  but  it  shows  only  a  single  line  of  channel  soundings,  and  also  the  "4- foot" 
curve,  platted  on  from  cross-soundings  of  the  larger  scale  map. 

Between  Myrtle  Point  and  Coquille  City  there  are  seven  places  where  shoals  of 
less  than  4  feet  at  low  water  are  found;  these  are  numbered  on  the  accompanying 
maps  from  Myrtle  Point  downstream. 

Shoals  Nos.  1, 2,  and  3  are  most  serious  obstructions  to  navigation,  being  of  great 
length,  composed  largely  of  gravel,  and  having  only  from  6  inches  to  2  feet  of  water 
upon  them  at  time  of  low  water. 

The  river  at  times  past  has  been  a  tidal  stream  as  far  up  as  the  junction  of  the 
South  and  Middle  Forks,  41  miles  above  its  mouth,  but  during  recent  years  land* 
slides  have  occurred  along  the  head  waters  and  the  stream  has  brought  down  much 
sand  and  gravel,  which  filled  the  bed  of  the  river  as  far  down  as  Roberts  Landing, 
thus  making  the  range  of  tide  at  Myrtle  Point  but  2  feet,  while  formerly  it  was  H 
feet. 

Shoals  Nos.  1, 2,  and  3  were  impassable  by  steamers  during  the  time  of  survey,  and 
the  two  daily  steamers  from  Coquille  City  were  obliged  to  stop  at  Roberts  Landing 
and  send  passengers  and  freight  by  stage  to  Myrtle  Point. 

Shoals  4, 5,  and  6  are  short  and  composed  wholly  of  sand. 

The  banks  of  the  river  are  generally  quite  firm,  scouring  away  but  little  from  the 
action  of  the  water,  except  in  several  or  the  sharp  bends,  where  they  have  out  and 
continue  to  do  so  to  a  great  extent.  The  most  noticeable  of  these  changes  in  the 
course  of  the  river  have  taken  place  at  the  month  of  the  North  Fork  and  at  Norway. 
At  these  points  sites  of  the  channels  of  twenty -five  years  ago  are  now  from  300  to  400 
feet  inland. 

The  former  project  of  improvement  was  that  of  "  deepening  the  channel  from 
Coquille  City  to  Myrtle  Point  to  4  feet  at  mean  low  depth. 

This,  according  to  plan  proposed  from  survey  of  1891,  was  to  be  accomplished  by 
means  of  "contraction  works"  at  the  three  principal  shoals,  "  letting  the  current 
remove  the  deposit." 

During  the  past  year  wing  dams  of  brush  and  stone  have  been  constructed  as  an 
experiment  at  Shoals  1  and  3,  as  shown  on  accompanying  maps,  but  whether  these 
dams  will  prove  effectual  in  causing  the  stream  to  scour  out  a  channel  at  these 
points  can  not  be  determined  until  after  the  abatement  of  the  next  flood.  It  is  my 
opinion,  however,  that  scouring  by  means  of  contraction  can  not  be  depended  upon 
to  remove  the  heavy  material  of  which  Shoals  1,  2,  and  3 'are  composed,  and  even 
should  these  shoals  be  deepened  by  this  method  it  would  but  shift  the  difficulty  to 
some  point  downstream,  there  being  no  deep  holes  for  deposit  for  some  distance; 
thus  the  obstruction  would  not  be  removed,  but  its  location  simply  changed. 

If  this  "four-foot"  project  to  Myrtle  Point  is  to  be  carried  out  the  only  practica- 
ble method  of  securing  this  depth  is  in  my  opinion  by  means  of  dredging,  in  which 
case  1  would  recommend  that  the  material  taken  out  of  the  channel  be  deposited  on 
either  side  and  retained  there  by  means  of  pile  dikes.  This  would  contract  the 
channel  at  time  of  low  water  and  thus,  possibly,  keep  it  clear  in  future. 

At  Shoals  4, 5, 6,  and  7  I  would  recommend  the  construction  of  wing  dams  of  brush 
and  stone  similar  to  those  recently  built  at  Shoals  1  and  3,  as  at  these  points  the 
shoals  are  very  short  and  are  composed  wholly  of  sand,  which  will  very  readily 
scour  out  and  deposit  itself  in  the  holes  below  them.    These  dams  should  be  carried 
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to  the  height  of  high  tide  during  time  of  low  water.    The  hanks  opposite  these 
dams  should  he  protected  by  riprap  of  brush  and  rock  to  prevent  their  cutting  away. 

Upon  the  accompanying  tracing,  sheet  B,  is  shown   the  location  and  plan  of 
proposed  improvements. 

The  following   estimate  is  based  upon  a  continuous  channel  of  not  less  than  4 
feet  at  low  water  from  Coquille  City  to  Myrtle  Point. 

Where  the  channel  is  dredged  it  is  estimated  50  feet  at  bottom  with  1  to  1  side 

slopes :  * 

Pile  dike. 

Brush,  per  100  linear  feet,  90  cubic  yards,  at  60  cents , $54.00 

Stone,  per  100  linear  feet,  33  cubic  yards,  at  $1.50 49.50 

Piling,  per  100  linear  feet,  680  linear  feet,  at  10  cents 68  00 

Braces,  per  100  linear  feet,  1,380  feet,  B.M.,  at  $20 27.60 

Bolts  and  washers,  per  100  liuear  feet,  221  pounds,  at  4  bents 8. 84 

Nails  and  spikes 1.16 

Cost  per  100  feet 209.10 

Cost  per  linear  foot  in  place „\  2.09 

Shore  protection. 

Brash,  per  100  linear  feet,  67  cubic  yards,  at  60  cents $40.20 

Stone,  per  100  linear  feet,  29  cubic  yards,  at  $1.50 43.50 

Piles,  per  100  linear  feet,  340  linear  feet,  at  10  cents 34.00 

Braces,  per  100  linear  feet,  700  feet,  B.M.,at$20 14.00 

Bolts  and  washers,  per  100  linear  feet,  110  pounds,  at  10  cents 4. 40 

Nails  and  spikes .90 

Cost  per  100  feet 137.00 

Cost  per  linear  foot  in  place 1.37 

Shoal  No.  1: 

Dredging  5,687  cubic  yards  of  gravel,  at  35  cents 1, 990. 45 

2,400  linear  feet  pile  dike,  at  $2.09 * 5,016.00 

500  linear  feet  shore  protection,  at  $1. 37 685. 00 

Total 7,691.45 

Between  Shoals  Nos.  1  and  2 : 

Dredging  4,744  cubio  yards  sand,  at 20 cents 948.80 

1,500  linear  feet  pile  dike,  at  $2.09 3,135.00 

400  linear  feet  pile  shore  protection,  at  $1.37 548. 00 

Total 4,631.80 

Shoal  No.  2:  ~~ ~~ 

Dredging  7,463  cubic  yards  gravel,  at  35  cents 2,612.05 

2,100  linear  feet  pile  dike,  at  $2.09 ." 4,389.00 

700  linear  feet  shore  protection,  at  $1.37 959. 00 

Total 7,960.05 

Between  Shoals  Nos.  2  and  3 : 

Dredging  2,792  cubic  yards  sand,  at  20  cents 558.50 

1,680  linear  feet  pile  dike,  at  $2.09 3,511.20 

1,300  linear  feet  pile  shore  protection,  at  $1.37 1, 781.00 

Total 5,850.70 

Shoal  No.  3: 

Dredging  3,161  cubic  yards  gravel,  at  35  cents 1„  106.35 

700  linear  feet  pile  dike,  at  $2.09 1,463.00 

700  linear  feet  pile  shore  protection,  at  $1.37 959.00 

Total 3,528.35 

Below  Shoal  No.  3: 
Dredging  2,500  < 

2,400  linear  feot  pile  dike,  at  $2.09 5,016.00 

Total 5,516.00 


Dredging  2,500  cubic  yards  sand,  at  20  cents 500.00 


t 
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Total  estimate  from  Myrtle  Point  to  Roberts  Landing. 

Shoal  No.  1 $7,691.45 

Between  Shoals  Nos.l  and  2 4,631.80 

Shoal  No.  2 7,960.05 

Between  Shoals  Noe.  2  and  3 5,850.70 

Shoal  No.  3 3,528.35 

Below  Shoal  No.3 5,516.00 

X  

&5, 178. 35 
Superintendence  and  contingencies,  10  per  cent 3, 517 .  83 

Total 38,696.18 

Shoal  No.  4: 

460  cubic  yards  stone  and  brush  dam,  at  $1 .30  per  yard 598. 00 

100  linear  feet  stone  and  brush  riprap,  end  of  dam,  at  $1  per  foot 100  00 

400  linear  feet  stone  and  brush  riprap,  opposite  dam,  at  $1  per  foot. . .  400. 00 

'       Total 1,098.00 

Shoal  No.  5 : 

500  cubic  yards  stone  and  brush  dam,  at  $1.30 650.00 

100  linear  feet  stone  and  brush  riprap,  end  of  dam,  at  $1 100. 00 

400  linear  feet  stone  and  brush  riprap,  opposite  dam,  at  $1 400. 00 

!  i 

/-*      Total 1,150.00 

Shoal  No.  6: 

270  cubic  yards  stone  and  brush  dam,  at  $1.30 351. 00 

\       100  linear  feet  stone  and  brush  riprap,  end  of  dam,  at  $1 100. 00 

250  linear  feet  stone  and  brush  riprap,  opposite  dam,  at  $1 250. 00 

Total .* 701.00 

Shoal  No.  7: 

480  cubic  yards  brush  and  stone  dam,  at  $1.30 624. 00 

100  linear  feet  brush  and  stone  riprap,  end  of  dam,  at  $1 100.00 

400  linear  feet  brush  and  stone  riprap,  opposite  dam,  at  $1 400. 00 

Total 1,124.00 

Total  estimate  from  Roberts  Landing  to  Nancys  Pinch, 

Shoal  No.  4 $1,098.00 

Shoal  No.  5 1,150.00 

Shoal  No.  6 701.00 

Shoal  No.  7 1,124.00 

4,073.00 
Superintendence  and  contingencies,  10  per  cent 407. 30 

^       Total 1 4,480.30 

Cost  of  improvement,  Myrtle  Point  to  Roberts  Landing 38,*696. 18 

Cost  of  improvement,  Roberts  Landing  to  Nancys  Pinch 4, 480. 30 

Total 43,176.48 

Below  Nancys  Pinch  to  Coquille  City  no  work  is  necessary. 

The  accompanying  maps  (sheets  A  and  B),  transmitted  herewith,  form  part  of  this 
report. 
Respectfully  submitted. 

David  B.  Oudkn,  A asistant  Engineer. 

Capt.  T.  W.  Symoxs, 

Corps  of  Engineers,  V.  S.  A, 
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RBPORT  OF  CAPT.  R.   S.   LITTLEFIELD,  INSPECTOR. 

Bandon,  Oreg.,  May  9,  1895, 

Captain  :  I  have  the  honor  to  report  as  follows  on  snagging  operations  on  the  upper 
Coquille  River,  Oregon,  during  the  present  fiscal  year : 

In  compliance  with  your  orders  of  September  8, 1894,  directing  me  to  fit  up  the  snag 
scow  for  operations  on  the  Upper  Coquille  River  between  Coquille  City  and  Myrtle 
Point,  the  hoisting  machinery  at  the  quarry  belonging  to  the  general  improvement 
of  the  Coquille  River  was  transferred  to  the  suag  scow  belonging  to  the  upper  river 
improvement  which  had  been  moored  in  the  Lagoon. 

At  a  subsequent  high  tide  the  scow  was  warped  out  of  the  lagoon  and  moored  to 
the  wharf  at  Bandon,  where  the  barnacles  were  scraped  from  the  sides,  the  seams 
above  the  water  line  recalked,  and  some  necessary  repairs  made  to  the  roof  of  the 
quarters.  A  blacksmith  shop  was  built  at  the  stern  and  the  hoisting  machinery  and 
Blake  steam  pump  put  in  place.  On  September  21  and  22  the  scow  was  towed  by 
the  steamer  Alert  to  a  place  on  the  upper  river  just  above  Arugo,  where  the  river  was 
most  obstructed  by  snags. 

Operations  were  commenced  on  September  24  and  continued  until  November  19, 
when,  in  compliance  with  orders  received  from  you,  work  was  suspended.  On  Novem- 
ber 20  and  21  the  scow  was  moved  by  the  tide,  assisted  by  its  steam  appliance,  to 
Coquille  City,  where  all  of  the  crew  except  the  engineer  were  discharged.  On  Novem- 
ber 22  the  scow  was  towed  by  the  steamer  Dispatch  to  Bandon  and  from  thence  taken 
to  moorings  in  the  lagoon  near  the  south  jetty. 

The  crew  of  the  snag  scow,  including  the  diver,  diver's  helper,  blacksmith,  and 
cook,  consisted  of  from  8  to  11  men  during  the  season.  These  were  all  hired  on  the 
upper  river. 

A  small  gasoline  launch  was  used  as  a  tender  in  towing  the  snag  scow,  stone  and 
brash  scows,  and  in  supplying  fuel.  The  launch  was  also  useful  in  searching  for  sub- 
merged snags.  For  this  purpose  a  gas  pipe,  20  feet  long,  was  suspended  by  ropes  in 
a  horizontal  position  athwartships  under  the  launch.  The  pipe  was  adjusted  to  a 
depth  of  4  feet  at  low  water.  The  launch  thus  equipped,  passing  over  the  channel 
of  the  river,  would  disclose  by  the  contact  with  the  pipe  any  obstruction  within  a 
depth  of  4  feet  at  low  water. 

The  work  of  the  season  consisted  in  the  removal  of  the  principal  obstructing  snags 
on  the  entire  reach  between  Coquille  City  and  Myrtle  roint,  the  construction  of  a 
wing  dam  at  Rack  I  iff e  Bar  below  Myrtle  Point,  the  extension  and  raising  of  the  wins 
dam  at  Roberts  Island  Bar,  the  construction  of  which  was  commenced  in  1892,  and 
the  reducing  of  the  shoals  at  Rackliffe  and  Roberts  Island  bars  and  at  the  mouth  of 
the  North  Fork. 

During  the  season  375  snags  were  removed.  Of  these  194  were  large  and  181  small. 
The  large  snags  were  transferred  to  the  side  of  the  river  directly  by  the  snag  scow, 
the  small  ones  were  dumped  on  a  tender  scow  and  transferred  to  shoal  water  at  the 
aide  of  the  river.  Most  of  the  snags  were  removed  from  bends  in  the  river,  which 
had  not  been  snagged  in  previous  years  owing  to  necessity  of  snagging  elsewhere. 

Eight  scow  loads  of  small  drift,  most  of  which  was  passed  up  oy  the  diver,  were 
removed. 

About  500  pounds  of  No.  1  giant  powder  were  used  in  blasting  snags  and  stumps. 

In  some  cases,  where  the  snags  were  deeply  embedded,  the  embedding  material  was 
removed  or  loosened  up  by  the  use  of  the  water  jet,  so  as  to  permit  of  the  passing  of 
a  chain  around  the  snag  and  reducing  the  resistance  to  removal. 

The  experience  with  the  steam  pump  and  water  jet  this  season,  in  connection  with 
snag  pulling,  points  to  it  as  a  valuable  adjunct  in  future  snagging  operations. 

At  Rackliffe  Bar,  the  shoalest  place  on  the  river  below  Myrtle  Point,  an  experi- 
mental wing  dam  300  feet  long  was  built  of  brush  and  stone,  the  material  being 
obtained  from  the  bank  of  the  river  in  the  vicinity.  The  brush  was  in  alternate 
transverse  and  longitudinal  layers  and  covered  with  a  soft  sandstone,  which  was 
easily  quarried. 

The  wing  dam  at  Roberts  Island  Bar,  built  in  1892,  was  built  up  to  the  level  of 
high  tide  and  extended,  brush  and  stone  being  used  in  the  same  manner  as  at  Rack- 
liffe Bar. 

In  the  construction  of  these  dams  32  scow  loads  of  willow  brush  and  238  cubic 
yards  of  stone  were  used. 

I  could  not  observe  any  beneficial  effects  due  to  the  contraction  of  the  channel  by 
the  wing  dams.  This  can  not  be  determined  until  after  the  abatement  of  the  water 
during  the  coming  summer.  The  steamboat  masters,  however,  estimate  that  there 
is  an  increased  depth  of  1  to  1|  feet. 

The  reduction  of  the  Roberts  Island  and  Rackliffe  bars,  and  of  that  at  the  con- 
tinence of  the  North  Fork,  was  attempted  by  the  use  of  a  water  jet  supplied  from 
the  steam  pump  on  board  the  snag  scow,  the  nozzle  of  the  jet  pipe  being  held  in 
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direct  contact  with  the  material  of  the  bar.  A  noticeable  improvement  was  pro* 
duced  at  the  mouth  of  the  North  Fork,  bat  at  the  other  bars  very  little  increased 
depth  was  obtained  owing  to  the  fact  that  they  were  composed  of  large  gravel. 

No  great  freshets  have  occurred  in  the  river  since  the  snagging  operations  of  1892; 
henee  few  new  snags  have  beeu  deposited  since  then.  As  a  consequence,  the  snag- 
ging operations  of  the  present  season  have  left  the  channel  of  the  river  freer  from 
snags  than  it  has  been  at  any  time  heretofore. 

The  reach  of  river  between  Roberts  Landing  and  Myrtle  Point,  however,  is  little 
susceptible  of  improvement  by  snagging.  The  snags  there  are  few,  the  river  wide 
and  filled  with  a  deposit  of  heavy  gravel  brought  down  by  past  freshets  of  extraor- 
dinary magnitude,  which  occur  at  long  intervals. 

The  periodic  great  freshets  referred  to  cause  landslides  at  the  head  waters  of  the 
river  in  the  Coast  Range  Mountains,  the  detritus  from  which  is  carried  down  to 
the  navigable  part  of  the  river  and  there  deposited,  causing  shoals.  This  action 
continues  long  after  the  subsidence  of  the  floods,  as  was  indicated  after  the  flood  of 
the  spring  of  1891,  by  the  water  of  the  river  continuing  to  be  muddy  during  the 
whole  summer. 

A  source  of  snag  deposit  in  the  past  has  been  due  to  the  farmers,  who,  in  clearing 
new  land,  would  fell  the  timber  and  allow  it  to  be  swept  at  high  water  into  the 
stream,  where  it  would  lodge.  This  practice  has  been  cheeked  or  altogether  stopped 
by  warnings  given  that  it  was  in  violation  of  law.  The  sections  of  the  law  relating 
to  this  snln  ect  were,  by  request,  willingly  published  in  the  local  newspapers. 

Respectfully  submitted. 

R.  S.  LiTTLKFiBLD,  Overseer. 

Capt.  Thomas  W.  Symons, 

Corp$  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

The  following  information  relative  to  the  commerce  of  the  upper  Coquille  River, 
between  Coquille  City  and  Myrtle  Point,  for  the  fiscal  year  ending  June  30,  1895, 
has  been  collected  by  Capt.  R.  S.  Littletield,  in  local  charge  of  the  works  on  that 
river. 

The  commerce  of  the  Upper  Coquille  was  accommodated  continuously  during  the 
fiscal  year  by  the  steamboat  Myrl,  of  7.43  tons  capacity,  making  round  trips  daily 
between  Myrtle  Point  and  Coquille  City,  and  the  steamboat  Alert,  58  tons  capacity, 
making  round  trips  daily  between  the  same  points  during  July,  August,  September, 
October,  and  part  of  November.  1894,  and  occasional  round  trips  of  the  steamboat 
Dispatch,  between  Bandon  and  Arago,  after  hay,  etc.  The  regular  route  of  the  Die- 
patck  is  on  the  lower  river,  and  these  were  special  trips, 


River  traffic,  Coquille  City  to  Myrtle  Point. 

Description  of  freight. 

Up 

trips. 

Down 
trips. 

General  merchandise,  machinery,  etc .•••■••••••••.••*••*•*••••*•..•..■•••*••••••••... 

Tons. 
806 

Tons. 

Batter .* 

74.38 

Cheese 

23.76 

Wool 

35 

Bacon 

30 

Live  hogs 

50.06 

40 

Potatoes 

100 

Barley 

75 

Oats.* 

25 

Hay 

50 

Mffk  for  creameries, ..... ............ 

100 

Total 

806 

603.22 

Total  freight  carried,  1,409.22  tons;  estimated  value,  $120,000. 

INDUSTRIES. 

Product  of  creameries. 
Arago  Creamery : 

38  tons  butter $15,200 

21  tons  cheese 3,780 

21  tons  live  hogs 2,100 

6  tons  dressed  hogs GOO 

1  ton  bacon 185 
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Coqnille  Creamery : 

31.5  tons  butter $11,250 

24  tone  live  hogs 2,400 

Mry  tie  Point  Creamery : 

5  tons  batter 2,000 

3  tons  cheese 660 

5  tons  live  hogs „.  500 

Gravel  Ford  Creamery,  not  in  operation. 

Total  value 38,675 

Besides  the  milk  delivered  during  the  season  to  the  creameries  by  steamboat,  a 
large  amount  is  delivered  by  row  boats  and  in  other  ways,  the  small*  steam  launch 
Maria  and  the  gasoline  boat  subsequently  used  with  the  Government  snag  boat 
having  been  so  employed  during  part  of  the  season. 

When  in  the  immediate  neighborhood  of  the  creameries  farmers  deliver  their  milk 
by  wagon;  the  bulk  of  it,  nevertheless,  reaches  its  destination  by  the  river. 

From  data  furnished  by  superintendents  of  creameries,  it  takes  24.875  tons  of  milk 
to  make  1  ton  of  butter  and  10  tons  of  milk  to  make  1  ton  of  cheese. 

New  Industrie*.— At  Myrtle  Point  a  yard  has  been  established  for  the  manufacture 
of  briok  and  tiles,  the  former  for  local  supply  and  the  latter  for  use  in  draining 
lands  adjacent  to  the  river. 

The  output  of  this  yard  for  the  time  it  has  been  in  operation  is  as  follows: 

Estimated  value. 

500,000  brick $4,500 

100,000  linear  feet  tiles 5,000 

Total 9,500 

Summary. — Total  river  freight,  1,409  tons;  estimated  value,  $120,000;  total  number 
of  river  passengers,  2,050.  The  value  of  the  creameries7  output,  $38,675,  is  included 
in  the  above  summary. 


T  T  3. 

IMPROVEMENT  OF  ENTRANCE  TO  COOS  BAY  AND  HARBOR,  OREGON. 

Description  of  original  condition. — The  obstructions  which  existed  at 
the  entrance  to  this  harbor  before  the  works  of  improvement  were 
begun  consisted,  first,  of  the  outer  bar,  which  is  of  sand  and  is  shifting 
in  character;  and,  second,  of  the  inner  shoals  formed  by  the  sands 
which  accumulate  in  the  spring,  summer,  and  autumn,  during  the 
times  when  the  northwesterly  winds  prevail. 

Under  the  action  of  these  winds  the  spit  on  the  north  side  advanced 
toward  the  south,  contracting  the  navigable  passage  under  Goos  Head 
to  a  very  narrow  width,  and  usually  making  the  outer  channel  follow 
the  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 

The  channel  had  at  times  broken  through  the  north  spit  on  a  line 
the  general  direction  of  which  is  from  Fossil  Point  to  a  point  just  to  the 
north  of  Coos  Head.  It  was  then  direct,  the  depth  of  water  was 
greatest,  and  vessels  could  enter  or  go  out  without  trouble.  The  mean 
rise  of  the  tide  above  the  plane  of  reference  was  5.6  feet. 

Plan  of  improvement — The  project  for  this  improvement,  adopted  in 
1879,  was  to  construct  at  an  estimated  cost  of  $600,000  a  jetty  of  wood 
and  stone,  as  might  be  found  best,  from  a  point  250  yards  below  the 
northern  extremity  of  Fossil  Point  on  a  line  toward  the  east  end  of 
Coos  Head,  this  line  in  plan  curving  so  as  to  be  directed  at  its  outer 
end  to  the  head  or  a  little  to  the  north  of  it. 

The  object  was  to  prevent  accretion  to  the  south  end  of  the  sand  spit 
on  the  north  side  of  the  entrance,  and  to  open  and  maintain  a  deeper 
and  more  direct  channel  across  the  bar. 
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The  present  plan,  adopted  in  1889,  under  which  operations  are  pro 
grossing  for  the  improvement  of  the  entrance  to  Coos  Bay,  consists  in 
the  abandonment  of  any  further  work  on  the  Fossil  Point  Jetty  and 
the  building  of  two  high  tide  jetties  of  stone,  one  from  Coos  Head  and 
one  from  the  southern  end  of  the  north  spit  out  toward  the  bar,  ending 
at  a  distance  apart  of  about  1,500  feet. 

In  addition  to  this,  the  project  includes  the  reclamation  and  holding 
of  the  sands  of  the  north  spit,  to  prevent  as  far  as  possible  their  blow 
ing  over  into  the  harbor. 

The  estimated  cost  of  the  work  as  approved  is  $2,466,412.20. 

APPROPRIATIONS. 

Under  old  project  of  1879 : 
Act  of— 

March  3, 1879 $40,000 

March  3, 1881 30,000 

August  2,  1882 30,000 

July5,1884 30,000 

August  5, 1886.. 33,750 

August  11, 1888 * 50,000 

Total ; 213,750 

Under  new  project  of  1889 : 
Act  of— 

Septembers,  1890 125,000 

July  13,  1892 210,001) 

August  17,  1894 95,000 

Total 430,000 

Aggregate 643,750 

Amount  expended  to  June  30, 1894. — The  total  amount  expended  in 
improving  the  entrance  to  Coos  Bay  to  June  30, 1894,  was  $540,704.13. 
Of  this  amount  $213,750  was  expended  on  the  old  project  and  $327,044.13 
on  the  new  project. 

Results  obtained  to  June  30, 1894. — The  work  of  construction  was  con- 
fined to  the  North  Jetty.  The  tramway  was  extended  during  July,  1893, 
a  distance  of  288  feet,  when  it  was  stopped.  The  total  length  of  the 
tramway  was  9,520  feet.  This  was  mattressed  throughout  with  center 
and  side  mattresses. 

The  work  of  enrocking  the  jetty  was  carried  on  throughout  the  year, 
and  a  total  of  117,340.7  tons  of  rock  were  placed. 

During  the  summer  and  fall  of  1893  the  depth  on  the  bar  remained 
about  as  usual  before  improvement,  about  10  to  20  feet  at  high  water. 

During  the  winter,  as  the  enrockment  slowly  grew,  a  marked  change 
took  place  in  the  bar  channel,  and  a  depth  of  28£  feet  at  ordinary  high 
water  was  attained.  A  bar  depth  of  24  to  28  feet  has  been  maintained 
ever  since. 

On  June  14,  1894,  Mr.  Polhemus,  on  the  Wright,  made  a  survey  of 
the  bar  channel.  This  indicates  an  excellent  direction  to  the  channel 
and  a  minimum  depth  of  20  feet  at  the  mean  of  the  lower  low  waters. 

Amount  expended  during  fiscal  year  ending  June  30, 1895. — The  amount 
expended  during  the  fiscal  year  ending  June  30, 1895,  was  $98,593.16. 

Results  obtained  during  fiscal  year  ending  June  30, 1895. — The  jetty 
tramway  was  extended  to  its.  full  length  of  10,368  feet,  an  extension 
during  the  fiscal  year  of  848  feet.  It  was  mattressed  throughout, 
and  during  the  year  there  have  been  placed  upon  it  97,847.9  tons  of 
stone.  In  addition,  1,611.8  tons  of  small  rock  were  placed  at  the  root 
of  the  jetty  to  prevent  scour. 
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The  construction  of  the  jetty  has  had  a  marked  and  very  benefieial 
effect  on  the  entrance  chanuel,  maintaining  it  in  a  fixed  position  and 
with  a  bar  depth  of  18  t06  21  feet  at  low  water.  Never  before  in  the 
history  of  the  bay  have  such  depths  been  maintained  continuously 
throughout  any  year. 

On  June  1, 1895,  an  examination  of  the  bar  was  made  by  Mr.  Polhe- 
mus,  who,  on  the  Wright,  ran  two  lines  of  soundings  across  it.  He  found 
in  the  channel  a  minimum  depth  of  20  feet  at  the  mean  of  the  lower  low 
waters.  The  channel  runs  close  to  the  end  of  the  jetty,  and  thence  in 
a  straight  line  seaward  nearly  on  line  with  the  work,  the  very  best 
water  trending  slightly  across  its  axis  to  the  northward.  Upon  the 
map  herewith  the  soundings  made  June  1, 1895,  are  indicated  by  under- 
scoring.   Other  soundings  are  from  former  surveys. 

The  high  and  low  water  lines  about  the  south  spit  as  shown  are 
plotted  from  surveys  made  during  May,  1895. 

There  is  no  record  of  a  less  bar  depth  than  18  feet  at  mean  lower  low 
water  since  November,  1893.  When  it  is  considered  that  previous  to 
this  time  bar  depths  of  10  and  12  feet  were  very  common,  the  success  of 
the  work  so  far  done  is  made  very  apparent. 

•  Report  of  operation*.— At  the  beginning  of  the  fiscal  year  work  was 
in  progress  in  extending  the  jetty  tramway  with  the  remainder  of  the 
appropriation  of  1892.  During  July  144  feet  of  tramway  were  built. 
In  preparation  for  future  work  the  plant  was  overhauled  and  put  in 
order;  the  stone  and  brush  scows  were  hauled  out,  scraped,  calked, and 
painted,  and  the  cars,  locomotives,  and  hoisting  engines  were  put  in 
order. 

During  August  the  jetty  tramway  was  completed  to  its  full  length 
by  adding  704  feet  to  it,  and  a  side  track  200  feet  long,  for  the  enlarge- 
ment of  the  jetty  head,  was  built.  As  the  tramway  was  built  the 
mattresses  followed. 

It  was  deemed  necessary  to  push  the  work  of  tramway  extension  and 
mattress  work  during  the  quiet  weather  of  summer  so  that  the  work  of 
enrockment  could  go  on  during  the  winter. 

As  the  fall  progressed  and  the  seas  became  more  troubled,  greater 
difficulty  was  experienced  in  sinking  mattresses,  and  it  was  found  nec- 
essary to  reduce  the  thickness  of  the  mattresses  from  5  feet  to  3  feet,  in 
order  to  get  them  down  without  too  great  loss.  The  old  method  of  sink- 
ing  them  by  loading  them  with  stone  dumped  on  top  of  them  had  to  be 
abandoned,  and  it  was  found  necessary  to  incorporate  enough  stone  in 
them  to  sink  them.    This  added  somewhat  to  the  expense. 

On  September  0, 1894,  bids  were  opened  for  furnishing  stone  for  the 
work  to  be  done  with  the  new  appropriation  of  $95,000. 

The  following  is  a  summary  of  the  bids  received: 


No.  j  Name  and  address  of  bidder. 


1  I  K.  A.  Graham,  Marshfleld,  Oreg. 

2  |  Daniel  Kern,  Portland,  Oreg , 


Per 
net  ton. 


Cents. 
90 


Total. 


$27,000 
18,900 


The  contract  for  furnishing  the  stone  was  awarded  to  Daniel  Kern  at 
63  cents  per  ton,  delivered  on  board  scows  at  the  Government  wharf  at 
the  root  of  the  jetty.  During  the  year  94,347.9  tons  were  delivered 
under  this  contract,  and  3,000  tons  were  purchased  in  open  market  at 
70  cents  per  ton  before  thfc  contract  was  let. 
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During  the  late  winter  of  1894-95  an  erosion  of  the  bank  near  the 
root  of  the  jetty  commenced,  threatening  to  undermine  some  of  the 
buildings.  To  stop  this  the  bauk  was  revetted  with  brush  and  small 
stone  procured  from  the  contractor  at  a  reduced  price  of  50  cents  per 
ton.  The  erosion  was  effectually  stopped  by  this  means.  Someot  this 
small  stone  was  also  used  to  build  up  the  groins  near  the  receiving 
wharf. 

A  longitudinal  profile  of  the  jetty  enrockmeut  is  herewith.  It  shows 
that  the  entire  enrockment  has  been  raised  to  above  average  low- water 
level,  except  at  the  extreme  outer  bents. 

Upon  the  profile  is  shown  by  dotted  lines  the  top  of  the  enrockment 
one  year  ago  (June  15, 1894). 

A  sliding  ways  was  constructed  just  south  of  the  wharf  at  the  north 
spit  where  the  floating  plant  was  hauled  out  and  scraped,  repaired  and 
painted,  and  the  decks  sheathed. 

When  the  tramway  extension  was  completed,  an  attempt  was  made 
to  ascertain  the  depth  of  sand,  and  to  this  end  a  pipe  was  jetted  down 
to  a  depth  of  93  feet  below  the  plane  of  the  lower  low  waters.  This 
was  the  limit  of  the  appliances  and  throughout  nothing  but  sand  was 
encountered.  The  report  of  Mr.  J.  S.  Polhemus,  which  is  herewith, 
gives  in  a  clear  form  the  details  of  operations. 

Recommendations  and  remarks. — The  north  jetty  has  been  partially 
completed  for  its  entire  length.  The  work  remaining  to  be  done  is  to 
add  sufficient  stone  to  the  enrockment  so  that  it  can  be  left  with  a 
reasonable  probability  of  its  remaining  at  full  high  tide.  This  involves 
special  appliances  and  special  care  in  completing  the  outer  portion  for 
about  1,000  feet. 

The  outer  end  of  the  jetty  is  in  deep  water  and  is  exposed  to  very 
heavy  wave  action,  aud  it  is  found  impossible  to  maintain  it  above  low 
water,  as  it  is  at  present  built  by  dumping  stone  into  a  random  heap. 
The  tramway  is  28  feet  above  the  surface  of  low  water,  the  stone  used 
is  not  very  hard,  and  it  is  found  that  in  dumping  the  heavy  stones  of 
5  to  13  tons  weight  they  are  sometimes  broken  and  sometimes  break 
those  upon  which  they  fall.  These  smaller  pieces  are  still  less  able  to 
resist  the  wave  action  than  the  large  ones  would  be.  The  result  of  it 
all  is  that  the  last  1,000  feet  or  more  of  the  jetty  is  continually  being 
beaten  down  aud  flattened  out.  Inside  of  this,  the  present  method  of 
dumping  does  very  well.  It  is  proposed  in  auother  year  to  make  spe- 
cial arrangements  for  building  up  the  outer  portion.  The  method  now 
deemed  most  practicable  is  to  convert  the  revolving  pile  driver  into  a 
track  derrick,  or  to  otherwise  construct  a  track  derrick,  and  with  it  to 
carefully  place  the  largest  stones  capable  of  being  handled  with  oui 
machinery.  In  this  way  it  is  hoped  that  the  outer  end  of  the  jetty  can 
be  built  up  so  as  to  be  reasonably  permanent  at  about  the  elevation  of 
high  tide. 

It  will  be  advisable  to  build  about  eight  groins  from  100  to  300  feet 
in  length  each,  for  the  protection  of  the  enrockment  against  racing 
undermining  currents. 

The  map  herewith  shows  how  closely  the  entrance  channel  is  hugging 
the  jetty,  and  this  action  seems  to  be  continuous  and  to  demand  th« 
construction  of  protecting  groins  at  the  earliest  possible  date. 

All  this  work  of  completing  the  jetty  and  the  protecting  groins  should 
be  done  while  the  existing  tramway  is  in  good  condition;  otherwise  its 
cost  will  be  enormously  greater.  The  life  of  such  a  structure  as  this 
pile  and-timber  tramway  is  very  limited,  exposed  as  it  is  to  the  teredo 
and  limnoria  and  the  storms  and  waves  of  the  ocean.    It  is  estimated 
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that  to  fully  complete  tbis  north  jetty  it  will  cost  about  $430,000,  and  it 
is  earnestly  recommended  in  the  interest  of  economy  that  this  money 
be  made  available  at  the  earliest  date  practicable. 

The  work  on  the  south  jetty  should  also  be  commenced  and  carried 
to  completion  at  the  earliest  date  practicable,  as  the  north  jetty  is  only 
one  of  a  pair,  and  can  not  develop  its  lull  usefulness  without  the  aid 
of  its  partner  on  the  south. 

A  comparison  of  the  commercial  statistics  of  Coos  Bay  with  those  of 
former  years  shows  that  the  exports  of  its  principal  products,  coal  and 
lumber,  have  increased.  New  coal  mines  have  been  opened,  and  coal  of 
a  higher  grade  than  formerly  is  now  being  mined. 

An  appropriation  of  $000,000  is  recommended  as  the  amount  which 
can  be  profitably  expended  on  the  project  during  the  next  fiscal  year. 

Future  operations. — Future  operations  will  depend  upon  the  amount 
of  money  available.  The  north  jetty  should  be  fully  completed  before 
it  is  left  for  work  on  the  south  side.  If  the  money  appropriated  is  but 
enough  to  complete  this  north  jetty  it  would  all  be  expended  thereou. 
If  enough  to  more  than  complete  it,  work  could  profitably  be  started 
on  the  south  side. 

Money  statement 

July  1, 1894,  balance  unexpended $7,955.87 

Amount  appropriated  by  act  of  August  17, 1894 95,000.00 

102,955.87 
June  30, 1895,  amount  expended  during  fiscal  year 98, 593. 16 

July  1, 1895,  balance  unexpended , 4,362.71 

July  1, 1895,  outstanding  liabilities 475.00 

July  1, 1895,  balance  available 3,887.71 


Amount  (estimated)  required  for  completion  of  existing  project 2, 036, 412. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  Bundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.  J.   S.   POLHBMUS,   ASSISTANT  ENGINEER. 

Empire  City,  Oreg.,  June  6, 1895. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
work  of  "Improving  the  entrance  to  Coos  Bay  and  Harbor,  Oregon,"  for  the  fiscal 
year  ending  June  30,  1895: 

The  beginning  of  the  fiscal  year  found  a  small  force  renovating  and  putting  in 
repair  the  plant,  with  the  remnant  of  the  preceding  appropriation. 

Repair  of  plant. — A  sliding  way  was  constructed  just  south  of  the  wharf  at  North 
Spit,  and  all  the  scows,  including  those  borrowed  from  the  Siuslaw,  were  hauled 
ont,  scraped,  repaired,  painted,  and  the  decks  resheathed. 

The  work  lasted  until  October  1, 1894,  which  was  after  active  operations  were 
resumed. 

Ten  large  scows  and  four  smaller  ones  were  hauled  out  and  put  in  good  order,  at  a 
total  cost  of  $2,973.33. 

A  new  set  of  tires  was  put  on  the  locomotive  Yarrow,  replacing  the  old  ones, 
which  had  become  deeply  grooved  by  three  years  of  continued  service  on  the  curved 
track. 

The  pinion  on  the  crank  shaft  of  the  oldest  wharf  hoisting  engine  was  renewed, 
and  all  the  principal  journal  boxes  rebabbited. 

All  of  the  cars  were  scaled,  scraped,  and  repainted,  and  minor  repairs  were  made 
to  the  entire  plant,  putting  it  in  first-class  order. 

A  diver  was  employed  for  four  days  in  June,  1894,  and  18  car  loads  of  rock,  which 
lad  fallen  from  the  scows  by  accident  at  various  times  were  grappled  up  from  in 
front  of  the  North  Spit  receiving  wharf. 
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This  same  work  was  attempted  in  May,  1895,  at  the  end  of  the  present  work,  bat 
only  three  large  rocks  were  taken  up,  owing  to  the  leaky  condition  of  the  diving 
suit. 

During  the  year  the  woodwork  of  the  stone  cages  was  renewed.  No  additions 
were  made  to  the  plant,  and  it  consists  now,  as  formerly,  of  1  revolving-track  pile 
driver,  with  10  by  6  by  10  inch  Worthington  steam  pump;  two  11-ton  Baldwin  loco- 
motives, 20  geared  dumping  cars,  6  flat  cars,  2  mattress  cars,  4  push  cars,  1  hand  car, 
2  large  Lidgerwood  hoisting  engines,  two  15- ton  wbarf  derricks  and  rigging,  1  tow- 
boat  (Gen.  U.  Q,  Wright),  7  large  rock  scows,  3  large  rock  scows  borrowed  from  the 
Siuslaw,  4  smaller  scows  for  brush  and  lumber,  one  12-foot  Promoter  pumping  wind- 
mill, besides  small  boats,  anchors,  chains,  jack  screws,  tackles,  hose,  and  all  the 
necessary  tools  and  appliances  needed  for  carrying  on  the  work  in  an  expeditious 
manner. 

It  would  cost  a  sum  not  far  short  of  $75,000  to  replace  it. 
.    Active  operations. — The  resumption  of  active  operations  may  be  said  to  date  from 
July  24, 1894,  when  the  jetty  pile  driver  was  hauled  to  the  front  and  the  work  of 
building  the  tramway  again  continued,  slightly  in  anticipation  of  the  expected 
appropriation. 

The  approved  act  of  Congress  appropriating  $95,000  was  passed  in  August  1894, 
and  the  work  of  first  extending  the  tramway,  and  then  brushing  and  enrocking  the 
jetty  continued  without  interruption  until  the  end  of  May  1895,  by  which  time  the 
available  funds  being  nearly  exhausted,  the  work  had  been  shut  down  and  the  plant 
stored  away. 

At  the  close  of  work  a  rough  shed  240  feet  long  was  built  over  one  of  the  spur 
tracks  to  protect  the  cars  while  out  of  use. 

The  rock  was  furnished  by  contract,  and  all  other  materials  and  supplies  bought 
in  open  market,  or  on  bids  after  circular  notice  inviting  proposals. 

The  work  of  receiving  and  handling  the  materials  and  of  building  the  north  jetty 
was  done  by  hired  labor,  the  men  working  but  eight  hours  per  oalendar  day  as 
required  by  law,  and  many  being  subsisted  by  the  Government  at  the  works. 

The  average  cost  of  a  ration  for  the  year  was  43.15  cents,  including  cooks,  wages, 
and  fuel. 

Extension  of  jetty  tramway. — This  work  was  commenced  July  24,  and  the  jetty 
tramway  was  extended  54  trestle  bents  to  No.  648,  the  projected  end  of  the  north 
jetty,  a  distance  of  848  feet. 

In  addition,  a  parallel  spur  was  built  on  the  north  side  for  the  outer  200  feet,  with 
its  center  13  leet  from  the  center  of  the  north  track. 

This  enabled  us  to  sink  an  extra  20  feet  width  of  mattress  for  that  length,  giving 
a  brush  foundation  80  feet  wide  and  a  broader  base  at  the  end,  where  greater  secur- 
ity is  required  against  the  scour  of  the  currents  and  the  heavy  breakers. 

The  depth  of  water  throughout  this  extension  varied  from  20  to  22  feet  at  mean 
lower  low  tide.  The  piles  used  were  of  fir,  16  to  20  inches  in  diameter  at  the  butt 
end,  and  from  78  to  80  feet  long.  They  were  hydraulicked  into  the  sandy  bottom  not 
less  than  30  feet. 

The  tramway  was  built  as  described  in  previous  reports,  four  piles  to  the  bent, 
the  bents  spaced  16  feet  apart,  and  capped  with  12  by  12  iuch  fir  timbers  22  feet 
long,  driftbolted  at  each  pile  with  H  by  22  inch  round  iron  bolts;  each  pile  was 
further  secured  by  a  strap  of  f  by  2|  inch  flat  iron,  passing  over  the  cap  and  spiked 
to  the  toJ>  of  the  pile. 

The  double  track  rested  on  longitudinal  stringers  12  by  16  inches  by  32  feet, 
fastened  to  the  caps  with  1-inch  round  iron  driftbolts. 

The  gauge  of  the  track  is  3  feet,  and  the  distance  between  them  is  13  feet;  the 
rails  are  of  steel  and  weigh  30  pounds  to  the  yard. 

The  elevation  of  the  extreme  end  of  the  tramway  is  28  feet  above  mean  lower  low 
water. 

No  sway  braces  are  used,  but  on  the  outer  1,000  feet  6  by  6  inch  struts  are 
inserted  between  the  piles  and  the  caps  to  the  rear,  to  relieve  the  driftbolts  from 
the  strain  caused  by  the  heavy  seas. 

The  extension  of  the  tramway  was  completed  and  the  pile  driver  hauled  in 
Angnst  29,  the  work  lasting  a  little  over  one  month ;  nearly  all  the  requisite  material 
for  its  construction  had  been  purchased  and  paid  for  the  previous  year. 

The  weather  was  quite  favorable  but  the  work  was  difficult  owing  to  the  depth  of 
water  and  the  exposure  to  the  heavy  sea,  as  well  as  the  extreme  length  of  the  piles. 

Mr.  Charles  Getty  was  foreman  of  the  pile  driver.  The  cost  of  the  848  feet  of  the 
tramway  extension  and  the  200-feet  spur  was  as  follows: 

Materials :  Rails,  iron,  piles,  and  lumber $3, 195. 24 

Labor  and  subsistence  of  crew 1, 231. 50 

Total 4,408.74 
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This  does  not  include  general  superintendence  and  office  work,  nor  cost  and  main- 
tenance of  plant. 

Before  hauling  in  the  pile  driver  an  attempt  was  made  to  pump  a  pipe  to  the  solid 
bottom  to  ascertain  the  depth  of  the  sand  deposit  at  the  end  of  the  jetty. 

The  pipe  was  jetted  down  93  feet  below  mean  lower  low  water,  72  feet  of  which 
distance  penetrated  the  sand.  1  am  not  sure  that  it  even  then  passed  through  the 
sand  to  any  material  of  a  different  character,  but  with  our  appliances  that  was  the 
limit  to  which  it  could  be  forced. 

Brush  mattress  trorfc. —September  1, 1894,  immediately  after  the  completion  of  the 
tramway,  the  work  of  sinking  the  foundation  brush  mattresses  commenced. 

A  center  mattress,  3  fascines  thick  and  20  feet  wide,  was  placed  to  the  end  and 
throughout  the  200  feet  of  spur.  Also  mattresses  of  the  same  dimensions  on  either 
side  to  the  end. 

Thev  were  composed  of  three  layers  of  fir- brush  fascines  nearly  1  foot  in  diameter 
and  20  feet  long,  and  the  center  ones  were  built  on  grillages  of  fir  poles  suspended 
from  the  track  stringers.  When  finished  they  were  Towered  to  the  water  and  sank 
with  small  rock. 

The  side  mattresses  were  built  on  special  care,  from  which  they  were  tipped  to  the 
water  on  the  side  of  the  jetty,  and,  while  held  in  place  by  four  lines,  sunk  by  small 
rock  thrown  on  by  hand. 

Much  difficulty  was  experienced  in  sinking  the  mats  on  account  of  the  depth  of  the 
water  and  the  roughness  of  the  sea.  This  was  overcome  in  the  case  of  the  center 
mats  by  weighting  them  with  a  carload  of  small  rock  to  the  bent,  incorporating 
it  into  the  structure  of  the  mattress  while  building,  thereby  nearly  overcoming  the 
buoyancy  of  flotation,  and  permitting  a  very  little  extra  rock  to  rapidly  and  evenly 
settle  them  to  the  bottom,  where  they  were  quickly  loaded  with  larger  blocks. 

We  were  rather  late  in  commencing  the  work,  as  the  heavv  swell  sets  in  generally 
after  October  1,  consequently  the  work  was  interrupted  considerably,  and  dragged  on 
to  November  17  before  completion. 

We  used  1,070$  cords  of  fascines,  purchased  in  open  market,  at  $1.90  per  cord  free 
on  board  our  scows,  which  were  towed  to  the  works  by  our  tow  boat  the  General 
Wright.    Also  2,359  fir  poles,  bought  in  the  same  way,  at  11\  cents  apiece. 

In  lashing  the  mattresses  about  50  coils  of  12-thread  manila  rope  was  used,  besides 
over  a  ton  of  old  worn-out  rope. 

We  laid  1,040  linear  feet  of  center  mattresses  and  1,693  linear  feet  of  side  mat- 
tresses, besides  196  linear  feet  of  extra  center  mattresses  placed  on  top  of  the 
enrockment  in  a  low  place  to  use  up  a  remnant  of  brush  left  over. 

We  lost  288  linear  feet  of  mattresses  in  sinking  dnring  the  season.  The  center 
mattresses  were  usually  built  in  lengths  of  three  trestle  bents. 

The  cost  of  the  above  mattress  work,  not  including  the  cost  of  general  superin- 
tendence, nor  cost  and  maintenance  of  plant,  was — 

Materials $2,547.05 

Labor  and  subsistence,  towing  and  unloading 1, 876. 28 

Total '. 4,423.33 

Jetty  enrockment — To  expedite  work  and  get  the  mattresses  down  before  the  storms 
of  fall  should  render  it  impossible,  3,000  tons  of  rock  was  purchased  from  Daniel 
Kern  in  open  market,  at  70  cents  per  ton,  as  he  had  his  derricks  and  engines  in  place 
in  the  old:  quarry.    He  delivered  the  first  scow  load  August  30. 

September  24  he  signed  a  contract  to  deliver  30,000  tons,  or  more,  of  large-sized 
rock,  at  63  cents  per  ton  of  2,000  pounds,  delivered  at  the  jetty  wharf  oa  Government 
scows. 

He  delivered  under  the  contract  94,847.9  tons;  also  1,611.8  tons  of  one-man  rook  at 
50  cents,  used  for  shore  revetment  and  groin  enrockment,  making  a  total  of  99,459.7 
tons ;  all  but  about  3,000  tons  was  dumped  by  hard  labor  on  the  outer  848  feet  of 
tramway  extension,  including  spur. 

For  the  transportation  of  the  first  3,000  tons  and  the  contract  rook  (94,847.9  tons), 
it  required  366  scow  loads,  averaging  267.13  tons  to  the  load. 

All  the  rock  was  measured  by  scow  displacement. 

In  unloading  it  four  men  were  used  on  each  scow.  It  was  hoisted  up  with  two 
derricks,  an  engine  tender,  and  three  men  to  each. 

Two  locomotives  and  twenty  dumping  cars  carried  it  out  on  the  tramway,  where 
it  was  dumped  to  place  by  the  single  brakeraan  on  each  train. 

One  man  patrolled  the  track  constantly  to  keep  it  in  order,  and 3  carpenter  and  a 
blacksmith  and  helper  were  employed  in  keeping  the  plant  in  good  repair. 

The  specifications  called  for  rock  of  the  following  description,  viz:  "The  blocks 
must  be  angular  and  as  nearly  cubical  as  practicable,  the  longest  dimension  not  to 
exceed  9  feet;  one-fourth  of  the  weight  of  each  scow  load  must  be  in  blocks  weigh- 
ing at  least  4  tons,  and  not  exceeding  10  tons  each,  one-half  in  blocks  averaging  2 
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tons  each,  and  one- fourth  in  blocks  weighing  not  lees  than  1,000  pounds.    These 
proportions  may  be  changed  as  the  engineer  officer  in  charge  may  direct/' 

They  were  followed  as  closely  aa  practicable.  During  the  sinking  of  the  mats  some 
entailer  rock  was  used.  The  largest  piece  dumped  weighed  about  17  tons,  and  one 
scow  load  weighing  303  tons  contained  but  33  pieces  of  rock;  but  this  was  excep- 
tional. 

The  expense  of  loading  and  dumping  to  place,  exclusive  of  general  superintend- 
ence and  cost  and  maintenance  of  plant,  was  104  cents  per  ton. 

As  much  as  800  tons  was  unloaded  in  eight  hours  with  the  two  derricks. 

The  enrockment  is  all  raised  to  above  average  low-water  level,  except  at  the 
extreme  outer  bents.    (See  accompanying  profile. ) 

At  the  outer  1,000  or  1,500  feet  it  is  found  difficult  to  raise  the  enrockment  much 
higher  than  average  low- water  level,  as  the  force  of  the  seas  beat  it  down  and  roll  off 
the  rock  of  the  dimensions  used. 

The  sandstone  rock  in  being  dumped  from  such  a  height  also  breaks  up  to  a  great 
extent  into  smaller  blocks  as  the  big  pieces  strike  each  other.  In  the  future  I  think 
it  would  be  advisable  to  rig  some  description  of  crane  to  lower  even  larger  blocks 
carefully  to  place  for  the  outer  quarter  of  a  mile.  It  would  also  be  desirable  if  a 
harder  quality  of  rock  could  be  found  available  for  this  portion,  but  1  do  not  know 
of  any  in  the  vicinity. 

Quarry  operations, — The  rock  was  supplied  from  the  Rogers  quarry  on  South  Coos 
River,  1  mile  above  the  forks  and  19  miles  from  the  works. 

It  is  a  rather  soft  gray  sandstone,  of  a  specific  gravity  of  2.35.  Mr.  Daniel  Kern, 
the  contractor,  worked  4  derricks  and  1  cable  way  for  the  removal  of  debris,  employ- 
ing 5  hoisting  engines.  His  crew  numbered  from  40  to  60  men.  He  towed  the  scows 
to  and  from  tlie  jetty  with  the  small  propeller  Tonquin. 

The  quarry  turned  out  very  well,  and  is  capable  of  supplying  more  than  enough  to 
complete  the  north  jetty. 

For  the  removal  of  the  de'bris  the  contractor  installed  a  oable  way  high  up  across 
the  face  of  the  lower  pits,  and  ran  the  earth  and  the  small  rock  to  the  dump  in  the 
neighboring  gulch,  but  the  greater  part  was  removed  by  scows  and  used  to  revet  the 
river  banks. 

The  lower  part  has  a  great  deal  of  good  rock  blasted  out,  a  heavy  seam  shot  throw- 
ing down  much  more  than  the  contractor  needed  at  the  last.  Maj.  Morton  Tower 
was  the  Government  inspector  at  the  quarry. 

One  serious  accident  occurred  at  the  quarry  November  15,  resulting  in  the  death 
of  Mr.  J.  G.  West,  the  contractor's  foreman,  and  Terrence  Dolan,  workman,  who  were 
fatally  burned  by  the  accidental  explosion  of  27  kegs  of  black  powder. 

Reclamation  of  sand  dunes.— No  work  of  this  nature  was  done  throughout  the  fiscal 
year,  but  the  holland  grass  transplanted  from  the  Golden  Gate  Park  continues  to 
grow  and  spread.     All  other  plants  which  we  have  transplanted  or  sown  have  died. 

Groins  and  shore  protection. — During  the  winter  quite  a  scour  of  the  bay  beach 
above  the  north  spit  wharf  was  observed,  which  threatened  some  of  the  buildings 
as  well  as  injury  to  the  wharf  from  the  deposit  of  eroded  sand,  consequently  64  scow 
loads  of  one-man  rock  and  quarry  spaw Is,  measuring  1,611.8  tons,  were  purchased 
from  Mr.  Kern  to  revet  the  beach,  and  also  to  raise  the  enrockment  of  the  lower 
groin  to  the  height  of  average  low  tide. 

These  works  appear  to  have  effectually  stopped  the  trouble. 

Miscellaneous. — A  crew  of  from  30  to  55  men,  all  told,  was  employed  at  the  jetty ; 
laborers  were  paid  $2  per  day,  or  $1.50  per  day  and  subsisted. 

Mr.  John  W.  Eldridge  was  the  overseer,  aud  Mr.  Morton  L.  Tower  timekeeper  and 
receiver  of  materials,  and  assisted  in  surveying  and  office  work.  To  them  as  well 
as  to  all  the  crew  I  am  indebted  for  faithful  services  during  the  year. 

No  accidents  occurred  at  the  works,  although  one  man  (Glen  Cox)  was  drowned 
while  crossing  the  bay  from  town  in  a  small  boat  March  21,  1895. 

Coos  Bay  coal  was  used  as  fuel,  at  a  cost  of  $2.50  per  long  ton,  free  on  board  our 
scow  at  the  bunkers.  We  bought  491  tons  from  R.  A.  Graham  in  the  fiscal  year,  and 
have  a  little  more  left  on  hand  than  we  started  with. 

We  used  207  ricks  of  engine  aud  stove  wood,  at  a  cost  of  $1.30  to  $1.50  per  rick, 
besides  63  cords  of  mill  wood  for  fuel  for  the  Wright,  the  latter  costing $1.50 pel* cord. 

Since  the  Wright  was  laid  up,  the  steamer  Comet  was  chartered  to  make  two  trips 
per  day  from  Empire  to  the  works,  for  a  price  of  $99.75  per  month,  to  carry  supplies 
and  passengers. 

The  work  ceased  May  31,  1895. 

The  steamer  Tqnquin  towed  two  of  the  large  scows  to  Sinslaw  for  Mr.  Kern  on 
June  1. 

Repairs  of  steamer  Gen.  H.  G.  Wright. — The  steamer  Wright,  which  was  need  to 
tow  the  brush  and  poles  aud  to  bring  other  supplies  to  the  works,  broke  her  shaft 
and  lost  her  propeller  in  Coos  River  November  22.    The  boat  was  laid  up  for  several 
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months,  as  the  boiler  was  leaking  and  the  machinery  and  bull  very  much  oat  of 
repair,  bat  little  work  having  been  done  on  the  vessel  aiuce  she  was  built,  in  1879. 
•  In  accordance  with  your  instructions  of  January  8, 1895,  to  put  the  steamer  in  first- 
class  order,  not  to  exceed  $3,000,  the  hull  was  hauled  out  on  the  ways  at  the  North 
Spit,  after  removing  the  machinery,  and  the  boiler  shipped  to  Portland,  where  it 
received  a  large  patch  on  the  bottom  and  a  new  set  of  tubes.  A  new  end  section  of 
shaft  was  bought  and  the  engine  and  machinery  cleaned  and  repaired.  All  the 
decayed  wood  in  the  vessel  was  replaced  with  sound  timber,  necessitating  a  new 
rudder,  masts,  and  bowsprit,  and  several  new  timbers,  planks,  and  much  ceiling. 

The  greater  part  of  the  copper  sheathing  was  renewed,  and  the  boat  calked  and 
painted  and  put  in  first-class  order. 

But  a  small  force  worked  on  the  vessel,  and  the  repairs  were  not  completed  until 
June  1,  when  she  was  dispatched  to  Yaquina  Bay  to  make  a  survey  of  the  bar. 

Commerce.—  The  Beaver  Hill  Coal  Company  opened  a  new  coal  mine  during  the 
year  in  the  Beaver  Slough  Valley,  near  the  line  of  the  C.  B.  R.  &.  £.  R.  R.  &  Nav.  Co., 
and  13  miles  from  Marshfield,  where  they  have  built  a  new  bunker,  and  have  char- 
tered the  steamer  Homer  (433.86  net  tonnage)  to  carry  the  coal,  which  proves  to  be 
of  excellent  quality. 

Goodall,  Perkins  &  Co.  operated  the  Newport  coal  mine  as  usual,  carrying  their 
product  to  San  Francisco  in  the  steamers  Arago  and  Areata, 

The  steamers  Alice  Btanchard  and  Bandorille  make  regular  trips  to  Portland,  and 
appear  to  be  developing  considerable  trade. 

The  C.  B.  R.  &  £.  R.  R.  ruus  regular  trains  between  Myrtle  Point  and  Marshfield, 
and  is  making  preparations  to  extend  the  track  eastward  to  Rosebnre. 

All  of  the  sawmills  on  the  bay  were  operated  more  or  less,  exoept  that  of  the  Por- 
ter Company. 

One  large  barkentine  of  556  tons,  (the  Omega)  was  launched  at  North  Bend  in 
October,  and  sailed  for  Chile  with  700,000  feet  of  lumber. 

Another  large  vessel  is  on  the  stocks  at  the  same  mill  yard,  now  in  process  of  con- 
struction. 

The  small  stern- wheel  steamer  Alert  has  lately  been  put  on  the  Coos  River  route, 
making  four  small  steamboats  there.  Three  steamboats  ply  on  the  bay  between 
Marshfield  and  Empire. 

General  results  obtained,  condition  of  ike  bar,  etc. — Work  has  been  in  progress  on 
the  north  jetty  under  the  project  of  1889  since  the  spring  of  1891,  and  the  tramway 
has  been  constructed  to  its  projected  length  and  all  of  the  mattress  work  finished*; 
much  of  the  enrockment  has  been  completed,  so  that  nowhere,  except  at  the  extreme 
end.  is  the  crest  of  the  dump  below  ordinary  low-tide  level,  and  for  a  greater  part  of 
its  length  it  is  above  high  tide. 

On  June  1  last  I  made  an  examination  of  the  bar  with  the  steamer  General 
Wright  and  located  two  lines  of  soundings  across  it. 

The  ship  channel  runs  close  to  the  end  of  the  jetty,  the  best  waters  trending  slightly 
across  its  axis  to  the  north. 

The  minimum  depth  found  was  20  feet  at  mean  lower  low  water.  I  found  the 
south  spit  well  crowded  toward  the  jetty,  and  the  deep  water  in  the  entrance  lies 
close  along  the  jetty  for  at  least  a  quarter  of  a  mile,  being  from  5  to  6  fathoms  at 
mean  lower  low  water. 

From  examinations,  and  from  the  reports  of  the  masters  of  the  tugs  and  other 
vessels,  I  have  not  heard  of  less  than  18  feet  minimum  depth  at  mean  lower  low 
water  on  the  bar  since  November,  1893,  although  for  the  first  two  years  of  new  work 
I  have  known  at  times  of  as  little  as  10  feet  at  the  same  stage  of  tide. 

During  the  past  year  there  have  been  very  few  detentions  of  vessels,  and  some  of 
deeper  draft  tnan  formerly  have  been  taking  cargoes  from  this  port. 

Among  the  more  important  changes  due  to  the  work,  1  would  mention  the  vast 
accumulation  of  sand  which  has  occurred  to  the  north  of  the  jetty,  advancing  the 
high  and  low  water  shore  lines,  as  can  be  seen  by  the  accompanying  map. 

The  point  of  the  north  spit  inside  the  jetty  and  opposite  South  Slouch  and  Charles- 
ton appears  to  have  cut  away  considerably,  and  this  action  seems  to  be  continuing. 

Since  work  closed  I  have  noticed  a  marked  settlement  of  the  enrockment  for  the 
outer  ten  trestle  bents. 

/Summation  of  work  since  1890. — The  following  are  the  principal  items  of  work 
accomplished  on  the  north  jetty  under  the  1889  project  since  1890. 

An  extensive  and  efficient  plant  for  building  the  jetty  has  been  purchased  and 
installed,  including  the  construction  of  the  necessary  wharf,  buildings,  gridirons, 
platforms,  side  tracks,  and  other  accessories  for  the  convenient  and  rapid  execution 
of  the  work. 

The  jetty  tramway  has  been  extended  to  its  full  projected  length  of  648  trestle  bents, 
or  about  10,368  feet  from  the  receiving  wharf. 

All  the  mattress  work  on  the  north  jetty  has  been  completed.  It  consumed  7,045 
eorda  of  brush  fascines  and  13,331  poles,  and  comprises  4, 864  linear  feet  of  jetty  cen- 
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ter  mattresses,  5  layers  of  fascines  thick  by  20  feet  wide;  280  linear  feet  groin  cen- 
ter mattresses,  5  layers  of  fascines  thick  by  20  feet  wide ;  4,400  linear  feet  of  jetty 
center  mattresses,  3  layers  of  fascines  thick  by  20  feet  wide;  9,312  linear  feet  of 
channel-side  mattresses,  3  layers  of  fascines  thick  by  20  feet  wide;  2,912  linear  fe&T, 
of  seaside  mattresses,  3  layers  of  fascines  thick  by  20  feet  wide;  760  linear  feet  of 
shore-protection  mattresses,  3  layers  of  fascines  thick  by  20  feet  wide. 

A  good  quarry  site  on  Coos  River  has  been  acquired  by  purchase.  We  have 
received  and  used  on  the  north  jetty  to  date  the  following  quantities  of  rock : 

Net  tons. 

From  W.  E.  Baines,  contract  (91  and  92) 23,923 

From  Daniel  Kern,  contract  (93  and  94) : 161,  86» 

From  John  Kiernan  (one-man  rock)  (93  and  94) 98  L 

Froni  Daniel  Kern, contract  (94  and  95) 97,848 

From  Daniel  Kern  (one-man  rock)  (94  and  95) 1, 61Z& 

Total 286,233 

This  has  been  accomplished  under  three  appropriations  under  the  1889  project,  viz  ; 

By  act  approved  September  19, 1890 $125,000 

By  act  approved  July  13, 1892 210,000 

By  act  approved  August,  1894 95,  OOO 

Total 430,000 

This  amount  has  built  so  much  of  the  north  jetty  that  it  is  evident  that  its  final 
cost  when  completed  will  be  as  much  as  40  per  cent  less  than  the  original  estimate  of 
$1,281 ,987,  plus  20  per  cent  for  contingencies. 

It  is  impossible  to  calculate  accurately  the  farther  quantity  of  rock  required,  on 
account  of  our  ignorance  of  settlement  and  spreading  which  may  take  place,  but 
for  a  rough  estimate  I  should  say  it  should  not  much  exceed  that  already  used,  or, 
say,  300, 000  tons,  and  as  the  necessary  plant  is  on  hand  and  the  whole  tramway  and. 
mattress  work  finished,  and  as  the  286,233  tons  of  rock  placed,  divided  into  the  total 
money  appropriated,  makes  the  cost  of  the  riprap  to  date  $1.50  per  ton,  I  think  it 
safe  to  assume  that  300,000  tons  more  could  be  placed  for  $450,000,  even  after  making 
a  liberal  allowance  for  the  employment  of  much  larger  pieces  on  the  outer  portion. 
This  work  could  be  done  in  one  year  if  sufficient  funds  were  available. 
I  should  judge  that  nearly  half  of  the  life  of  the  perishable  tramway  and  plant 
has  expired,  and  it  is  very  important  that  the  balance  of  the  enrockment  be  placed 
and  the  north  jetty  completed  while  they  are  in  good  order. 
The  following  sketches  accompany  this  report,  viz : 
Map  showing  olan  of  jetty  and  shore  line. 
Profile  of  north  jetty  enrockment  to  date. 
Very  respectfully,  your  obedient  servant, 

J.  S.  Polhemus,  Assistant  Engineer. 
Capt.  Thomas  W.  Symons, 

Carps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 


Coos  Bay  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  on  trie 
bay,  is  the  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago,  on  the  south 
side  and  west  of  the  entrance. 

The  following  returns  relative  to  the  commerce  of  Coos  Bay  are  compiled  from 
the  monthly  reports  as  rendered  by  Mr.  J.  S.  Polhemus,  assistant  engineer  in  local 
charge  of  works;  they  are  for  the  fiscal  year  ending  June  30,  1895: 


Arrivals  and  departures  of  vessels. 

Coastwise  steam  and  sail  vessels. 

Number. 

150 
909 
157 

98 

Aggregate 
tonnage. 

Steam  vessels  arrived 

Sail  vessels  arrived 

>        88,330 

Steam  v«M*el*  departed  t , 

j 

Sail  vessel* departed , ±               .     . 

\        87,000 

' 

Total 

513 

175,830 

Number  of  passengers  arrived  by  sea 97X 

N uiubrr  of  passengers  departed  by  sea 9Q3 
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Vessels  built— One  large  four-masted  barkentine  was  built  at  the  North  Bend  Ship- 
yards and  launched  during  October.  Thie  vessel  was  named  Omega;  her  registered 
net  tonnage  is  555.87.  She  was  loaded  with  700,000  feet  of  lumber  and  sailed  for 
Chili.  Another  vessel  somewhat  larger  than  the  Omega  is  now  being  built  at  the 
same  yards. 

Exports  and  import*. 


Articles. 


EXPORTS. 

Apples 

Beeves  (live) 

Butter 

Blankets 

Broom  handles 

Bout  ms8ta 

Coal 

Chittimbark 

Cheese 

Chickens  (26  dozen) 

FiBh.dried."  YYYYYYYYYYYYYY.  \ 

Firth  (salmon,  in  barrels) 

Fish  (salmon,  canned) 

Firewood  and  match  wood. . . . 

Hides 

Hogs  (live) 

Lath* 

Leather 

Lumber  (24,911,830  feet,  B.  If.) 
Miscellaneous  freight 


Quantity. 


Ton*. 
51. 
31 
92 

2. 

6. 

7. 

44,726 

82. 

99. 


30. 

143. 

4,326. 

6. 

30 

657.2 
45 
49,823.6 
1,749 


Articles. 


exports— continued . 


Piles 

Pickets 

Potatoes 

Specie  ($42,585.60). 

Sheep  (live) 

Ship  Knees 

Ties  (railroad).... 
Wool 


Total. 


IMPORTS. 

General  merchandise  and  agricul- 
tural implements 

Steel  rails 

Redwood  shingles 

Specie  ($18,004.23) 


Total. 


Quantity. 


Tons. 
8,540.7 

72 
1,345.9 


26 
9.2 
200 
18 


112, 125. 1 


6,752 
240 
40 


7,032 


SUMMARY. 


Total  exports . 
Tu'al  imports. 


Tons. 


112,125 
7.032 


Estimated 
value. 


$1,009,125 
351,600 


Three  steamers  ply  between  local  points  on  the  bay  and  four  run  on  the  Coos 
River  route. 


TT  4. 


IMPROVEMENT  OF  HARBOR  AT  COOS  BAY,  OREGON  (DREDGING). 

This  is  a  new  work,  the  first  appropriation  for  it  having  been  made 
in  the  river  and  harbor  act  of  August  17,  1894. 

Description  of  original  condition. — In  the  upper  portion  of  Coos  Bay 
and  its  tributary  sloughs  there  are  a  number  of  shoals  which  interfere 
with  navigation.  The  principal  shoal  is  just  below  Marshfield,  which 
is  situated  at  the  extreme  upper  end  of  the  bay.  The  distance  across 
this  shoal  at  the  time  of  the  survey  in  1891  was  1,600  feet  and  the 
least  depth  on  it  was  5  feet  at  low  water. 

Another  shoal  in  Isthmus  Slough,  just  above  the  coal  bunkers  of  the 
Oregon  Coal  and  Navigation  Company,  interfered  with  navigation  to 
the  Bay  City  mill.  This  shoal  had  a  least  depth  of  8  feet  at  low  water 
and  was  1,000  feet  across. 

Since  this  survey  of  1891  other  shoals  have  formed  in  the  upper  part 
of  the  bay  and  the  shoals  mentioued  in  my  report  of  May  16, 1891,  have 
changed. 

Plan  of  improvement. — The  plan  of  improvement  proposed  was  to 
build  a  dredger,  with  two  hopper  scows,  and  by  their  use  to  open  up  a 
channel  through  the  two  shoals.  " 

The  estimated  cost  of  the  project  was  $27,390. 
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APPRO  PttlATIOX. 

Act  of  August  17,  1894 $13,000 

This  appropriation  is  made  in  the  act  in  connection  with  that  for 
improving  the  entrance  in  the  following  language: 

Improving  entrance  and  harbor  at  Coos  Bay,  Oregon :  Continuing  improvement! 
$95,000,  and  for  the  construction  or  purchase  of  a  dredger  and  operating  the  same  in 
removing  obstructions  from  and  deepening  the  harbor  of  Coos  Bay  in  front  of 
Marshfield,  $13,000. 

As  the  improvement  of  the  upper  harbor  is  not  included  in  the  esti- 
mate for  the  improvement  of  the  entrance,  and  as  it  is  an  entirely 
separate  undertaking,  a  separate  report  on  it  is  here  made. 

Amount  expended  to  June  30, 1895. — The  amount  expended  from  the 
appropriation  to  June  30,  1895,  was  $47.10. 

Report  of  operations. — The  language  of  the  law  compels  the  money 
appropriated  to  be  expended  for  the  purchasing  or  constructing  a 
dredger  and  precludes  its  expenditure  for  dredging  by  contract. 

The  money  appropriated  was  not  sufficient  to  build  a  dredger  suited 
to  the  work  and  its  location  at  Coos  Bay,  and  so  by  direction  of  the 
Chief  of  Engineers  it  has  been  allowed  to  remain  in  the  Treasury  until 
enough  more  can  be  added  to  it  to  build  a  suitable  dredging  outfit  and 
operate  it. 

It  is  to  be  observed  and  noted  that  the  project,  based  upon  the  survey 
of  1891,  is  not  applicable  to  existing  conditions  and  needs  modification 
to  make  it  conform  thereto.  While  the  part  of  the  project  in  reference 
to  procuring  the  dredger  is  all  right,  a  new  survey  should  be  made  to 
determine  the  work  necessary  to  be  done.  The  original  shoals  have 
changed  and  others  have  developed,  and  these,  combined  with  the  deep- 
ening of  the  entrance  to  the  bay,  render  the  new  survey  and  project 
desirable*. 

Recommendations  and  remarks. — Since  the  preparation  of  the  original 
project  of  May,  1891,  conditions  have  so  materially  changed  at  Coos 
Bay  as  to  render  the  project  insufficient  and  unsuitable. 

The  original  project  called  for  the  construction  of  a  small  dredge  boat 
and  two  hopper  scows  and  the  removal  by  dredging  of  37,000  cubic 
yards  from  two  shoals.  The  depth  to  be  aimed  at  was  10  feet  at  low 
water.    In  the  report  of  the  survey  the  following  language  was  used: 

With  the  present  condition  of  the  ocean  bar,  and  nntil  the  work  now  being  con- 
structed shall  have  considerably  improved  it,  all  the  relief  necessary  would  be 
obtained  by  dredging  a  channel  through  the  shoal  at  the  lower  end  of  Marshfield 
and  the  one  above  the  coal  bunkers  in  Isthmus  Slough  to  a  depth  of  10  feet  at  low 
water  and  a  bottom  width  of  100  feet. 

It  is  now  proper  to  state  that  the  work  done  at  the  entrance  to  Coos 
Bay  has  materially  changed  the  condition  of  the  ocean  bar,  giving  a  bar 
channel  in  which  the  low- water  depth  is  nearly  double  what  it  was  in 
1891.  Much  larger  ships  can  now  use  this  port  than  formerly,  and  any 
project  for  the  improvement  of  the  inside  waters  of  the  bay  should  be 
based  upon  the  depths  of  the  entrance,  which  have  been  procured  at 
such  great  cost.  The  bar  channel  for  nearly  two  years  has  had  a  con- 
tinued depth  of  18  feet  and  over  at  low  water,  and  generally  the  depth 
has  been  more  than  20  feet.  It  is  obvious  that  the  depth  mentioued  in 
the  original  project  for  dredging  of  10  feet  at  low  water  is  insufficient 
The  shoals  covered  by  the  original  project  have  changed  and  new  ones 
have  formed,  and  it  is  certain  that  many  more  shoals  would  be  devel- 
oped by  a  survey  for  a  channel  to  the  extreme  upper  end  of  the  bay 
commensurate  in  depth  and  width  with  the  entrance  channel.  The 
project  and  estimate  is  so  inadequate  to  existing  conditions  that  it  is 
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recommended  that  they  be  disregarded  and  a  new  survey,  project,  and 
estimate  be  made  compatible  with  existing  conditions  if  it  shall  still  be 
deemed  wise  to  attempt  to  secure  and  maintain  a  deep-water  channel 
through  the  shallows  of  the  upper  part  of  the  bay. 

In  view  of  the  above  I  do  not  make  any  estimate  of  an  amount  which 
can  be  profitably  expended  for  the  next  fiscal  year  on  the  original 
project. 

Future  operations. — it  is  not  expected  that  anything  will  be  done  until 
additional  appropriations  are  available. 

Money  statement. 

Amount  appropriated  by  act  of  August  17, 1894 $13,000.00 

June  30.  1895,  amount  expended  during  fiscal  year 47. 10 

July  1, 1895,  balance  unexpended 12,952.90 

i  Amount  (estimated)  required  for  completion  of  existing  project 14, 390. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commercial  statistics  of  Coos  Bay  are  given  in  the  report  on  improving  the 
entrance  to  the  bay. 


TT5. 

IMPROVEMENT  OF  UMPQUA  RIVER,  OREGON. 

Description  of  original  condition. — Just  below  Scottsburg,  the  head 
of  navigation  on  the  Umpqua  River,  are  five  sandstone  bars  or  ledges 
12  to  15  feet  wide,  and  submerged  from  1  foot  to  2  feet  atlow  tide  on  a 
low-river  stage.  They  are  separated  by  pools  about*150  feet  wide  and 
from  5  to  10  feet  deep  at  lo.w  water. 

Plan  of  ijnprovfment. — The  Honorable  Secretary  of  War  having 
authorized  the  expenditure  of  the  balance  remaining  of  the  appropria- 
tion of  Marcn  3,  1871,  viz,  $4,685.89,  in  improving  the  river  below 
Scottsburg,  a  project  was  submitted  and  approved  iu  1885  for  making, 
at  an  estimated  cost  of  $4,056,  a  channel  50  feet'wide  and  3  feet  deep 
at  low  water  through  the  rock  ledges  above  described  by  drilling  and 
blasting  the  rock  and  removing  the  broken  pieces  to  deeper  water  in 
the  pools. 

In  September,  1889,  a  survey  was  made  of  the  Umpqua  River  from 
Scottsburg  to  the  mouth,  aud  a  project  prepared  for  its  improvement, 
which  was  submitted  January  16, 1890.  This  project  provides  for  the 
removal  of  rock  bowlders  and  ledges  in  the  wharf  basin  at  Scottsburg 
and  below  this  basin  with  the  view  of  opening  a  channel  way  50  feet 
in  width  and  4  feet  in  depth  at  low  water.  The  project  was  approved 
under  date  of  October  28, 1890. 

The  estimated  cost  of  completing  the  project  was  $9,000.  This  cost 
has  been  reestimated  at  $15,000. 

APPROPRIATIONS. 
Act  Of— 

March 3, 1871 $22,500 

Angustll,  1888 2,000 

September  19,  1890 9,000 

Total 33,500 
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Amount  expended  to  June  30, 1894. — The  amount  expended  on  the  proj- 
ect to  June  30,  1894,  was  $15,475.58. 

Results  obtained  to  June  30, 1894. — There  were  removed  during  the  yen r 
1893-94  from  the  reef  below  Scottsburg  252.5  tons  of  rock,  when,  the 
appropriation  being  about  exhausted,  work  ceased. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1895. — There 
was  expended  during  the  fiscal  year  ending  June  30,  1895,  the  sum  of 
$122.50. 

Results  obtained  during  the  fiscal  year  ending  June  30, 1895. — No  work 
was  done  during  the  fiscal  year  ending  June  30, 1895,  and  no  additional 
results  were  obtained. 

Report  of  operations.— -The  last  work  done  on  the  Umpqua  was  in 
1893,  and  was  under  charge  of  Lieut.  G.  D.  Fitch,  Corps  of  Engineers. 

He  removed  252.5  tons  of  rock  by  blasting,  hoisting  on  scows  with 
the  help  of  a  diver,  and  depositing  upon  the  river  bank.  When  this 
was  done  it  was  found  to  be  necessary  to  suspend  operations  for 
financial  reasons,  although  the  work  was  not  completed. 

Lieutenant  Fitch  made  a  survey  of  the  rocks  and  .reefs  along  the 
projected  channel  and  found  that  there  were  about  500.cubic  yards  yet 
to  be  removed  before  the  channel  could  be  considered  as  completed. 

Recommendations  and  remarks.— From  the  foregoing  it  is  evident  that 
the  money  appropriated  for  this  work,  and  which  corresponds  in  amount 
with  the  estimates,  is  exhausted  and  the  work  is  still  uncompleted. 

The  original  estimate  for  the  work,  dated  January  16, 1890,  was  as 
follows : 

Removal  of  1,200  cubic  yards  of  rock,  at  $6  per  cubic  yard $7,200 

Contingencies,  superintendence,  etc 1,800 

Total $9,000 

Up  to  the  present  time  700  cubic  yards  of  rock  have  been  removed 
at  a  cost  of  $8,788.42,  or  about  $12.50  per  cubic  yard. 

There  are  yet  500  cubic  yards  to  be  removed  to  proviUe  a  channel  50 
feet  wide  and  4  feet  deep  at  low  water. 

It  is  estimated  that  it  will  cost  $12  per  cubic  yard  to  remove  these 
500  yards,  or  $6,000. 

I  am  compelled,  therefore,  to  make  this  supplementary  additional 
estimate  of  $6,000  to  complete  the  project  adopted  for  the  improve- 
ment of  the  Umpqua  Eiver. 

The  discrepancy  between  the  actual  cost  of  doing  the  work  and  the 
estimated  cost,  necessitating  this  supplemental  estimate,  can  only  be 
explained  by  stating  that,  in  making  the  original  estimate,  the  difficul- 
ties in  the  way  of  doing  the  work  were  not  fully  appreciated.  The  work 
is  situated  in  a  remote  region  difficult  of  access,  to  which  it  was  expen- 
sive to  supply  men,  materials,  and  tools,  and  devoid  of  facilities  to  aid 
i  in  the  operations.    There  were  about  4  feet  of  tide  to  contend  with, 

!  and  all  the  rock  removed  had  to  be  handled  by  a  diver. 

The  work  has  to  be  done  when  the  water  is  clear,  and  any  storm  in 

1  the  watershed  of  the  river  interfered  with  operations  by  muddying  the 

water.    The  work  was  well  under  way  at  one  time  when  the  river  rose 

|  suddenly  and  became  permanently  muddy  for  the  season,  compelling  a 

I  cessation  of  operations.    This  caused  the  dispersal  of  the  entire  outfit, 

i  the  storage  of  tools  and  supplies,  and  the  renewal  of  all  operations 

another  year. 

the  cost  of  collecting  men,  tools,  and  supplies,  and  dispersing  and 

|  disposing  of  them  on  two  occasions  was  an  important  function  in  the 

I  discrepancy  between  the  estimated  and  actual  cost. 
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The  work  on  the  Umpqua  is  left  in  such  a  condition  that  that  which 
is  done  can  be  of  little  benefit  until  the  whole  channel  is  completely 
excavated.  I  would  therefore  recommend  that  $6,000  be  appropriated 
to  complete  the  work  on  the  Umpqua  River. 

Money  statement 

July  1,1894,  balance  unexpended $210.31 

J  une  30, 1895,  amount  expended  during  fiscal  year 122. 50 

July  1, 1895,  balance  unexpended 87. 81 

(  Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      6, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  eml  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS. 

Umpqua  River  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  Coos 
Bay,  is  the  nearest  port  of  entry.  The  nearest  light- honsc  is  situated  about  one* half 
mile  south  of  the  entrance  to  the  Umpqua  Kiver. 

The  following  returns  relative  to  the  commerce  of  the  Umpqua  River,  for  the  fiscal 
year  ending  June  30,  1895,  are  furnished  by  Mr.  O.  B.  Hinsdale,  of  the  Gardiner  Mill 
Company,  Umpqua  River: 

Vessels  arrived  and  cleared. 

The  number  of  coastwise  vessels  arriving  in  the  Umpqua  River  during  the  year 
was  90;  the  number  of  clearances  was  90;  of  this  number  50  were  steam  vessels  and 
40  were  sail  vessels.    The  maximum  draft  of  loaded  vessels  was  144  feet. 

Exports  and  import*. 


Articles. 


EXPORTS. 

Lumber    (10.800,000    feet, 

B.  M.)... 
Laths  (43.000  bundles) ..... 

Salmon,  in  cases 

Butter  and  cheese 

Potatoes  (600  sacks) 

Grain 

Fruit 

Salted  meats  (100  barrels) . . 

Cbittim  bark 

Wool 

Hides  and  furs 

Total - 


Quantity.       Value 


Ton*. 

21.600 

1,075 

210 

10 

80 

204.2 
10 
10 
5 
10 
2 


$108,000 

10, 750 

24,000 

3,000 

480 

5,000 

200 

500 

300 

1,500 

600 


23,166.2       149,230 


Articles. 


I 


IMPORTS. 

General  merchandise 

Agricultural  implements 
Cannery  supplies 

Total 


Quantity.       Value. 


Ton*. 
1,500 
100 
125 


1,725 


675,000 
5,000 
5,000 


85,000 


SUMMARY. 


To™.    |«J-S- 


Total  exports 23.168 

Total  imports 1,725  ; 


$149, 230 
85,000 


Umpqua  River  traffic. 

Steamer  Juno  (propeller),  of  22.28  tons  capacity,  runs  between  Gardiner  and  Sul- 
phur Springs.  Passengers  carried  during  year,  1,550;  freight  carried  during  year, 
500  tons. 

Steamer  Restless  has  been  dismantled  and  replaced  by  steamer  Eva,  a  stern- wheel 
boat  built  at  Portland,  Oreg.  This  boat  runs  from  Gardiner  to  Scottsburg.  Pas- 
sengers carried  during  the  year,  2,050;  freight  carried  during  the  year,  1,000  tons. 

No  vessels  have  been  built  since  date  of  Inst  report.  The  only  boat  running  on 
the  portion  of  the  river  under  improvement  is  the  steumer  Eva,  above  mentioned. 
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TT6. 
IMPROVEMENT  OF  MOUTH  OF  SIUSLAW  RIVER,  OREGON. 

Description  of  original  condition. — The  Siuslaw  River  enters  the  ocean 
in  the  midst  of  a  vast  shifting,  sandy  beach  without  any  headland  or 
fixed  point  to  determine  the  location  of  the  entrance  channel. 

The  uncon fined  channel  has  a  range  of  about  1  mile,  over  which  it 
wanders  in  making  connection  with  the  ocean.  In  cousequence  of  this 
wandering  and  spreading  out  of  the  outgoing  and  incoming  waters  the 
bar  at  times  shoals  very  badly,  while  at  other  times  it  has  a  depth  equal 
to  the  controlling  depth  inside  the  entrance.  The  depth  in  the  bar 
channel  varies  from  5  to  12  feet  at  low  water  and  the  channel  changes 
very  much  in  position  and  direction. 

At  times  a  channel  is  developed  inside  the  bar,  which  runs  nearly 
parallel  with  the  coast.  This  channel  is  narrow,  badly  defined,  and 
dangerous,  as  boats  have  to  pass  through  it  in  the  trough  of  the  sea. 
At  other  times  there  are  two  channels. 

Plan  of  improvement — The  plan  of  improvement  for  the  entrance  to 
the  Siuslaw  is  to  confine  the  outgoing  and  incoming  waters  between 
high-tide  stone  jetties  so  located  as  to  direct  the  curreuts  upon  the 
ocean  bar  in  a  direction  practically  perpendicular  to  the  coast,  these 
jetties  to  converge  till  they  are  600  feet  apart  at  the  crest  of  the  bar. 

The  location  of  the  jetties  is  approximately  shown  upon  the  map 
published  with  the  annual  report  from  this  office  for  1891  (Report  of 
Chief  of  Engineers,  1891,  p.  3178)  and  for  1893  (Report  of  Chief  of 
Engineers,  1893,  p.  3346). . 

The  north  jetty  leaves  the  mainland  about  half  a  mile  north  of  Can- 
nery Hill  and  is  to  be  4,500  feet  long. 

The  south  jetty  is  to  extend  from  the  end  of  tbe  sandy  peninsula 
and  is  to  be  3,200  feet  long. 

The  jetties  are  to  be  built  of  brush  aud  stone  from  a  pile  tramway. 
The  estimated  cost  of  the  work  was  $700,000. 

APPROPRIATIONS. 

Act  of— 

September  19,  1890 $50,000 

July  13,  1892 20,000 

August  17, 1894 25,000 

Total 95,000 

Amount  expended  to  June  30, 1894. — The  amount  expended  to  June  30, 
1894,  was  $68,ar>1.08. 

Results  obtained  to  June  30,  1894. — The  work  has  been  mostly  of  a 
preliminary  character  and  consists  of  the  construction  and  assembly  of 
the  necessary  plant,  the  construction  of  the  wharf  to  connect  with  the 
north  jetty,  of  requisite  buildings,  and  the  construction  of  a  railway 
trestle  along  the  beach  to  connect  with  the  root  of  the  north  jetty.  The 
jetty  proper  was  but  fairly  started  beyond  the  low- water  line.  The  appro- 
priation having  been  nearly  exhausted  at  the  close  of  the  fiscal  year 
ending  June  30,  1893,  the  work  was  suspended  and  the  plant  and 
premises  placed  in  charge  of  a  watchman.  During  the  year  ending 
June  30, 1894,  the  tramway  and  wharf  were  partially  destroyed  by  wind, 
waves,  and  landslides.  The  work  has  not  progressed  far  enough  to 
produce  any  results  upon  the  bar. 

Amount  expended  during  the  fiscal  year  ending  June  30. 1895. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  was 
$2,609.52. 
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Remit*  obtained  during  the  fiscal  year  ending  June  30, 1895. — But  little 
work  upon  the  project  was  doue  duriug  the  year.  It  having  been 
decided  to  continue  the  work  by  contract,  it  was  advertised  February 
11,  1895,  and  bids  were  opened  March  16,  1895. 

The  following  is  an  abstract  of  bids  received : 


Dickinson  &  Co.,  Tacoms,  Wash 

Win.  Jacobeen  and  J.  M.  Nickum,  Portland, 

Oreg. 

Chas.  P.  Cnnrch,  Portland,  Oreg 

Jos.  Paquet  and  Beiy.  F.  Smith,  Portland,  Oreg. 

Perry  Hinkle,  Portland,  Oreg 

Rich.  Hoy  t,  Portland,  Oreg 

Daniel  Kern,  Portland.  Oreg 

Wro.  Kyle  and  Oscar  W.  Hurd,  Florence,  Oreg. 
Chas.  W.  Tower,  Marahfleld,  Oreg 


8  ' 

lit. 


12.25 
14.00 
14.50 
9.00 
11.00 
9.00 
9.95 
19.00 


CenU 
•20 

15 

•25 

*20 

t3 

15 

t5 

tl7 

*'20 


. 

a 

o 

Xi 

2  « 

£  >* 

,S 

IS  © 

3  « 

«3 

1* 

J3  © 

«S 

c 

Q 

Cents. 

dr 

$0.75 

16 

.65 

20 

1.20 

21 

.96 

10 

.50 

♦  5 

1.00 

15 

.25 

17 

1.65 

15 

.70 

CenU. 
95 

731 
75 
99 
70 
05 
72 


Total 


$15,450.00 

12,818.13 
14, 100. 00 
17.721.88 
11,499.00 
11,915.00 
11,252.50 
13, 859. 75 
16,228.75 


*Eaoh. 


t  Per  pound. 


The  contract  was  awarded  to  the  lowest  bidder,  Daniel  Kern.  The 
work  is  to  consist  of  the  repair  and  extension  of  the  jetty  tramway, 
the  placing  of  brush  mattresses  if  required,  and  the  furnishing  and 
placing  of  stone  in  the  jetty  enrockment. 

At  the  close  of  the  year  the  contractor  had  but  fairly  commenced 
operations  under  his  contract  and  no  material  benefits  had  resulted. 

Recommendations  and  remarks. — For  a  long  period  this  spring  the 
entrance  to  the  Siuslaw  has  been  very  bad,  several  lumber  schooners 
having  been  bar  bound  in  the  river  for  weeks.  The  channel  is  in  its 
most  northerly  position. 

It  is  to  be  hoped  that  with  the  extension  of  the  jetty,  which  can  be 
made  with  the  available  funds,  the  channel  will  be  determined  in  its 
southern  position  and  be  much  improved. 

It  is  estimated  that  the  sum  of  $50,000  can  be  profitably  expended 
upon  the  project  during  the  fiscal  year  ending  June  30,  1897. 

Future  operations. — Work  will  continue  on  the  jetty  as  far  as  prac- 
ticable with  available  funds. 

Money  statement. 

.Inly  1,  1894,  balance  unexpended $1, 348. 92 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

26,  &48. 92 
June  30,  1895,  amount  expended  during  fiscal  year 2,609.52 

July  1, 1895,  balance  unexpended 23,739.40 

July  1,  1895,  outstanding  liabilities $350.00 

J  uly  1,  1895,  amount  covered  by  uncompleted  contracts 11, 252.  50 

11,602.50 

July  1,1895,  balance  available - 12,136.90 

{Amount  (estimated)  required  for  completion  of  existing  project 605, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 

The  Stasia  w  River  is  in  the  collection  district  of  Yaquina.  The  nearest  port  of 
entry  is  Yaquina  City,  on  Yaquina  Bay.  The  nearest  light-house  is  at  Hecata  Head, 
8}  miles  to  the  north  of  the  entrance  to  the  Siuslaw  River. 

The  following  returns  for  the  fiscal  year  ending  June  30,  1895,  are  furnished  by 
Mr.  James  Fairweather.  of  Florence,  Lane  County,  Oreg. : 

Arrivals  and  departure*  of  vessels. 


Coastwise,  steam,  and  sail  vessels. 

Number. 

Aggregate 
tonnage. 

Arrivals  r ,  -,  -r 

66 
66 

4,056 

Departures 

3,800 

Total 

134 

7.856 

Of  this  number  41 'were  steam  vessels  and  27  were  sail  vessels.    Maximum  draft 
of  loaded  vessels,  9  feet. 

Exports  and  imports. 


Articles. 


EXPORTS. 

Lumber  (5.870,000feet,  B.M.) 

Salmon  in  barrels 

Salmon  in  cases 

Wool 

Hides  and  furs 

Chittimbark 

Potatoes 

Butter 

Cord  wood  (225  cords) ... 
Miscellaneous 

Total 


Quantity. 


Tons. 

11, 740 

30 

648 

4.5 

3 

65 

47 

7.5 

576 

30 


13,151 


Value. 


$58,700 

1,650 

72,000 

720 

345 

3,900 

840 

2,700 

787 

600 


142, 342 


Articles. 


General  merchandise. . 

Cannery  supplies 

I  Flour  and  feed 

Miscellaneous 


Total. 


Quantity. 


Tons. 
1,640 


126 
60 


2,145 


Value. 


•65,600 
9,600 
3,750 
3,000 


81,950 


SUMMARY. 


Total  exports. 
Total  Imports. 


Tons. 


13, 151 
2,145 


Value. 


$142,342 
81.950 


River  traffic. 

The  following  steamboats  make  daily  trips  from  Florence  to  Acme,  Point  Terrace, 
and  Seaton,  20  miles  and  return.  During  winter  months  biweekly  trips  are  made 
only. 

Steamer  Coos,  draft  3  feet,  tonnage  53.5;  steamer  Mink,  draft  2  feet,  tonnage  5; 
steamer  Lillian,  draft  6  feet,  tonnage  25.5. 

There  have  been  no  changes  in  routes  and  service  of  these  boats  since  date  of  last 
report. 

No  vessels  were  built  during  the  year. 
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T  T  7. 

IMPROVEMENT  OF  YAQUINA  BAY,  OREGON. 

Description  of  original  condition. — The  usual  prevailing  depths  over 
tbe  bar  at  low  water  before  improvement  were  from  7  to  8  feet.  Three 
distinct  channels  existed,  known  as  the  North,  Middle,  and  South 
channels.  The  South  Channel  was  the  one  mostly  used,  but  was  ren- 
dered dangerous  by  the  presence  of  rocks.  The  Middle  Channel, 
though  free  from  rocks,  was  usually  the  shoalest  of  the  three,  and  so 
was  little  used.  The  North  Channel,  besides  being  long  and  tortuous, 
was  so  studded  with  rocks  as  to  be  considered  unnavigable.  Owing  to 
the  shifting  nature  of  the  bar  these  channels  were  constantly  changing 
both  in  position  and  depth. 

The  mean  rise  of  tide  was  7.1  feet. 

Plan  of  improvement. — The  project,  adopted  in  1881,  was  to  run  out  a 
dike  or  jetty  on  the  south  side  of  the  entrance,  so  as  to  cause  the  South 
Channel  to  shoal  up  and  the  flow  to  be  deflected  northward,  with  a  view 
to  opening  and  maintaining  the  Central  Channel  with  a  least  depth  of 
17  feet  at  high  water. 

As  orgiually  projected  the  dike  was  to  start  from  near  low-water  line 
and  run  out  into  the  sea  a  distance  of  2,500  feet  and  was  to  rise  to 
2  feet  above  mean  low  water.  The  beach  on  the  line  of  the  jetty  from 
high-water  level  was  to  be  protected  by  sinking  gabions  in  the  beach 
with  sand  heaped  over  them  and  by  covering  the  surface  with  a  layer 
of  mattresses  and  stone. 

The  stone  for  the  jetty  was  to  be  deposited  in  place  from  barges,  and 
cribs  were  to  be  used  if  practicable.  It  was  found,  however,  that  cribs 
could  not  be  used  on  account  of  the  strong  currents  and  high  seas,  and 
that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit  the 
use  of  stone  barges.  Accordingly  the  jetty  had  to  be  built  from  the 
shore  end  by  carrying  the  stone  out  over  a  tramway,  and  was  begun  at 
high  tide  line,  thus  making  the  total  projected  length  of  the  jetty,  in 
1881,  3,700  feet.  In  1884  the  jetty  was  extended  shoreward  a  distance 
of  316  feet  to  close  a  gap  that  had  been  washed  out  by  the  sea,  making 
the  total  projected  length  at  that  time  about  4,000  feet. 

The  present  project,  adopted  in  1888,  is  to  raise  the  south  jetty  to 
full  high  water  without  extending  it  seaward,  thus  making  its  total 
length  3,748  feet,  and  to  construct  a  midtide  jetty  on  the  north  side  of 
the  entrance  about  2,300  feet  in  length,  extending  from  the  north  head 
along  and  behind  the  reef,  putting  out  from  the  head  to  a  point  opposite 
the  end  of  the  south  jetty  and  distant  from  it  about  1,000  feet. 

The  project  of  1888  was  modified  in  1892  by  the  requirement  that  the 
north  jetty  be  raised  to  full  high  tide  and  that  fi\&  groins  be  built  from 
the  south  jetty  channelward  in  order  to  prevent  the  currents  under- 
mining the  jetty. 

It  was  estimated  on  January  13, 1890,  that  it  would  require  $370,000 
to  complete  this  existing  project.  Since  then  $300,000  has  been  appro- 
priated, leaving  a  balance  of  $70,000  on  the  estimate. 

APPROPRIATIONS. 


Act  of— 

June  14,1880 $40,000 

March  3, 1881 10,000 

August  2,  1882 60,000 

July  5,1884 50,000 

Augu8t5,1886 75,000 

Augurt  11,  1888 150,000 


Act  of— 

September  19,  1890 $165, 000 

July  13,1892 85,000 

"August  17,  1894 50,000 


Total 685,000 
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Amount  expended  to  June  30,  1894. — The  amount  expended  on  the 
project  to  June  30, 1894,  was  $626,093,34. 

Results  obtained  to  June  30, 1894.— The  north  jetty  had  been  built  to 
its  full  length,  but  was  not  finally  completed.  The  south  jetty  tramway 
had  been  repaired  and  the  groins  authorized  had  been  partially  com- 
pleted. A  good  bar  depth  and  location  of  channel  were  kept  uninter- 
ruptedly during  the  year- 

Amount  expended  during  the  fiscal  year  ending  June  30,  1895. — The 
amount  expended  on  the  project  during  the  fiscal  year  ending  June  30, 
1895,  was  $37,054.40. 

Results  obtained  during  the  fiscal  year  ending  June  30,  1895. — The 
results  were  practically  the  same  as  for  the  preceding  year.  A  good 
bar  depth  and  location  of  channel  were  kept  uninterruptedly  during 
the  year.  The  ordinary  bar  channel  depth,  as  reported,  was  from  12  to 
15  feet  at  mean  lower  low  water. 

The  inner  bar,  which  gradually  disappeared  during  the  summer  and 
autumn  of  1893,  reestablished  itself  in  its  former  location  and  propor- 
tions during  the  winter  and  spring  (1893-94).  This  has  not  as  yet  been 
any  actual  detriment  to  commerce,  although  there  were  grave  appre- 
hensions that  it  might  become  so.  To  remedy  the  evil  two  of  the 
groins  from  the  south  jetty  were  extended,  one  300  feet  and  one  100 
feet,  and  it  is  believed  that  this  inner  bar  will  give  no  further  trouble. 

Report  of  operations. — At  the  beginning  of  the  fiscal  year  1894-95 
the  work  at  Yaquina  Bay  was  in  a  state  of  suspension,  awaiting  further 
appropriations.  Several  surveys  of  the  harbor  in  the  vicinity  of  the 
inner  bar  were  made,  and  the  plant  was  repaired  and  put  in  order  for 
further  work. 

As  soon  as  the  appropriation  bill  became  a  law  active  operations 
commenced.  Derricks  were  erected,  fender  piles  driven  at  the  wharves 
and  at  the  quarry,  the  mess  house  was  organized,  and  the  work  of 
removing  debris  begun. 

The  placing  of  stone  in  the  north  jetty  commenced  in  September, 
during  which  2,700  tons  were  placed  in  the  north  jetty.  While  this 
was  going  on  on  the  north  side  the  tramway  of  the  south  jetty  was 
being  repaired. 

During  November  a  project  was  submitted  for  the  extension  of  two 
of  the  south  jetty  groins,  with  the  expectation  that  they  would  then 
be  instrumental  in  keeping  down  the  bothersome  inner  bar.  The 
extension  of  groin  No.  2  ( 100  feet)  and  groin  No.  4  (100  feet)  was 
approved,  and  they  were  so  extended.  The  work  of  enrocking  them  is 
in  progress. 

In  November  a  contract  was  entered  into  with  the  Pioneer  Sandstone 
Company  to  deliver  10,000  or  more  tons  of  rock  on  the  wharf  at  Yaquina 
City  at  the  rate  of  200  tons  per  day. 

The  company  delivered  in  all  12,627.84  tons,  but  signally  failed  to 
deliver  the  amount  called  for  per  day.  This  resulted  in  severe  loss  to 
the  Government,  as  it  costs  about  as  much  to  uuload  and  handle  100 
tons  per  day  (about  the  average  amount  delivered)  as  it  does  300  tons 
per  day. 

After  in  vain  endeavoring  to  get  the  company  to  deliver  stone  faster, 
their  contract  was  annulled  on  March  10, 1895,  and  all  work  ceased 
while  the  work  of  furnishing  stone  was  advertised. 
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On  April  11,  1895,  the  bids  were  opened  and  the  following  were 
received : 


No. 


Name  and  address  of 
bidder. 


Stone 

from  Gov 

eminent 

quarry, 

per  ton. 


I 


Stone 

from 

quarry  at 

Big  Elk 

*Tver. 

per  ton. 


Daniel  Kern,  Portland, 
Oreg 

Erixou  JtLuker,  Salem, 
Oreg 

Rochester  &  Simpson, 
Elk  City,  Oreg 

George  T.  Hitchcock, 
Portland.  Oreg 

George  W.  Davis,  Sa- 
lem, Oreg 


$1. 30  90. 85 


Stone 
from  Mor- 
rison 
quarry, 
on  Oregon! 
Pacific 
Railroad 
per  ton. 


Stone 
from  To- 
ner quar- 
ry, on 
Oregon 
Pacific 
Railroad, 
per  ton. 


Stone 
from  Pio- 
neer quar 
ry,  on 
Oregon 
Pacific 
Railroad, 
per  ton. 


#0.77  I 


$1.25 


.75 


$1.15 


Total. 


From 
Govern- 
ment 
quarry. 


From 

other 

quarries. 


$13,000.00 


6,800.00 
6.500.00 


$8,500.00 
7, 700. 00 

12,500.00 
7,500.00 

11.500.00 


The  contract  was  awarded  to  Daniel  Kern,  who  commenced  the 
delivery  of  stone  about  June  1.  Work  under  his  contract  is  still  in 
progress. 

A  Board  of  Engineers  was  appointed  to  consider  the  subject  of  the 
further  improvement  of  Yaquina  Bay,  and  at  the  request  of  the  Board 
a  survey  was  commenced,  having  for  its  object  the  obtaining  of  a  fufl 
knowledge  of  the  existing  conditions  and  particularly  of  the  currents 
through  and  about  the  entrance  and  on  the  inside  and  outside  of  the 
outlying  barrier  reef.  This  survey  is  in  progress  at  the  close  of 
the  fiscal  year.  The  steamer  Gen.  H.  G.  Wright  was  repaired  at  Coos 
Bay  and  was  used  for  the  work. 

Recommendations  and  remarks. — It  was  hoped  that  the  last  appropria- 
tion would  enable  the  work  at  Yaquina  Bay  under  the  existiug  project 
to  be  fully  completed,  but  circumstances  have  rendered  the  hope  vain, 
and  it  is  necessary  to  ask  for  another  appropriation  to  fully  complete 
the  work.  The  principal  items  which  have  caused  the  amount  to  fall 
short  of  completing  the  project  are  the  expenses  of  repairing  the 
steamer  Oen.  JET.  Q.Wright  and  making  the  surveys  required  by  the 
Board  of  Engineers  on  the  further  improvement  of  Yaquina  Bay, 
the  expenses  of  the  Board,  preparation  of  maps,  etc.,  the  failure  of 
the  Pioneer  Sandstone  Company  to  supply  stone  rapidly  enough  as 
specified  in  their  contract,  the  additional  amount  of  stone  required  to 
make  up  for  settlement  and  beating  down  of  the  jetties,  and  particu- 
larly the  great  amount  of  stone  required  for  the  400-foot  groin  ordered 
in  November,  1894.  This  groin  extends  out  into  the  deep  channel,  and 
along  it  the  tidal  currents  run  with  great  velocity.  The  extension  of 
300  feet  was  apparently  undermined  as  fast  as  built  until  the  limit  of 
scour  was  reached,  and  the  amount  of  stoue  used  was  vastly  greater 
than  anticipated. 

It  is  intended  that  with  the  present  appropriation  the  south  jetty 
and  groins  shall  be  fully  completed,  the  end  of  the  north  jetty  tramway 
restored,  and  the  enrockment  be  brought  up  to  its  full  height.  It  is 
estimated  that  to  put  the  north  jetty  into  a  condition  in  which  it  can 
be  left  with  fall  confidence  in  its  permanence  will  require  about  15,000 
tons  of  stone  more  than  can  be  put  in  with  the  existing  appropriation. 
Estimating  this  at  $1.50  per  ton  and  $2,500  for  repairs  to  tramway, 
office  expenses,  engineering,  and  superintendence,  makes  an  amount  of 
$25,000,  which  is  required  to  fully  complete  the  improvement  specified 
in  the  project. 

KNG  95 212 


Digitized  by  VjOOQlC 


3378   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

As  far  as  effect  goes  the  work  is  practically  completed,  the  additional 
amount  of  rock  required  being  in  the  nature  of  insurance  against  break, 
which  might  occur  hereafter. 

The  practical  completion  of  this  work  in  accordance  with  the  exist- 
ing project  seems  a  proper  occasion  to  state  that  it  has  been  eminently 
successful,  and  has  fully  carried  out  the  hopes  and  wishes  of  its  pro- 
jectors. From  an  uncertain  bar  channel  of  6  and  7  feet  depth,  shifting 
over  a  great  range,  a  bar  channel  has  been  developed  by  the  works 
constructed  of  12  to  15  feet  depth  at  the  mean  of  the  lower  low  waters, 
and  with  a  permanent  location. 

A  Board  of  Engineers  appointed  under  authority  of  law  (sundry 
civil  act  approved  March  2, 1895},  and  consisting  of  Lieut.  Col.  Amos 
Stickney,  Maj.  James  G.  Post,  and  Maj.  G.  B.  Sears,  met  at  Yaquina 
Bay  on  May  11, 1895,  under  instructions  to  consider  the  matter  of  the 
farther  improvement  of  the  bay.  In  accordance  with  the  desire  of  the 
Board  a  survey  is  being  made  to  determine  existing  conditions  and  to 
obtain  a  full  knowledge  of  prevailing  currents.  This  survey  has  not 
yet  been  completed,  and  the  Board  has  not  yet  made  its  report. 

Future  operations. — Future  operations  will  consist  in  the  completion 
of  the  survey,  and  of  the  enrockment  of  the  south  jetty  and  its  groins, 
and  of  enrocking  the  end  of  the  north  jetty. 

«  Money  statement. 

July  1, 1894,  balance  unexpended $8,906.66 

Amount  appropriated  by  act  of  August  17, 1894 50,000.00 

58,906.66 
June  30,  1895,  amount  expended  during  fiscal  year 37, 054. 40 

Jdly  1,1895,  balance  unexpended 21,852.26 

July  1,  1895,  outstanding  liabilities $1,000.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 8, 500. 00 

9,500.00 

July  1, 1895,  balance  available 12,352.26 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


report  of  mr.  j.  g.  holcombk,  assistant  engineer. 

United  States  Engineer  Office, 
Newport,  Lincoln  County,  Oreg.y  <fe**  10,  1895. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  ol 
Yaquina  Bay,  Oregon,  for  the  year  ending  June  30, 1895,  during  which  time  I  have 
been  in  local  charge  of  all  operations : 

Inspection*. — The  following  official  inspections  were  made  during  the  year:  By 
Colonel  Mendell  on  October  19, 1894 ;  by  Captain  Symons  on  August  4  and  5,  and 
October  19, 1894,  and  April  15,  and  May  11, 1895;  by  Lieutenant  Shank  on  September 
28, 1894;  by  the  Board  of  Engineers  appointed  to  consider  the  further  improvement 
of  Yaquina  Bay,  on  May  11, 1895,  and  by  Senator  Dolph  on  September  20, 1894,  and 
by  Senator  McBride  on  May  11, 1895. 

North  jetty.  —At  the  end  of  the  fiscal  year,  June  30, 1894,  the  enrockment  all  along 
this  jetty  had  been  brought  np  above  high  tide,  but  it  was  deemed  necessary,  on  the 
resumption  of  work  September  13, 1894,  to  place  more  rock  at  various  points,  espe- 
cially at  the  end,  to  strengthen  and  allow  a  good  margin  for  settlement.  Work  con- 
tinued until  October  15,  during  which  period  2,820  car  loads  or  5,399  tons  were 
placed  on  the  jetty,  mostly  at  the  outer  end,  making  a  high  mound,  which  at  places 
was  above  the  level  of  the  tramway. 
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The  co#t  of  this  work  was  as  follows : 


-, $1,062.40 

8uppliea  and  fuel 341.51 

QuarryiM  th»  stone „ 2,877.10 

Towing  from  quarry 616.66 

Total 5,497.67 

or  $1,018  per  ton  in  place.  This  does  not  include  the  cost  of  depreciation  of  the 
plant,  outdoes  include  the  office  expenses  at  Newport. 

In  building  the  mound  at  the  outer  end  of  the  north  jetty  the  largest  stone  avail- 
able was  used,  but  the  storms  of  winter  have  completely  demolished  it  and  cut  it 
down  to  about  low-water  level. 

These  storms  have  forced  the  high-water  level  north  of  the  jetty  considerably 
farther  than  it  had  been  for  a  long  time,  and  broken  througu  the  jetty  at  one  or  two 
places.  This  beating-down  pi  ocess  has  also  carried  away  the  piling  in  places,  which 
will  have  to  be  replaced  before  the  enrockment  can  again  be  built. 

8outk  jetty. —At  the  end  of  the  fiscal  year,  June  30, 1894,  this  south  ietty  had  been 
built  to  its  full  length,  and  five  groins,  extending  out  into  the  channel  for  a  distance 
of  60  to  100  feet,  had  also  been  built ;  the  enrockment  had  been  brought  up  above 
high  tide  for  the  entire  length  of  the  jetty  and  groins.  A  large  mound  had  been 
made  at  the  end,  but  it  was  deemed  necessary  to  add  more  stone  for  the  purpose  of 
strengthening  it  and  to  allow  a  margiu  for  settlement,  the  stone  being  soft  sandstone. 
Work  was  resumed  on  the  jetty  October  15, 1894,  and  continued  until  November  6. 
During  this  period  1,905  cars  or  4,916  tons  of  stone  from  the  Government  quarry  were 
placed  on  the  jetty  and  groins. 

On  the  15th  of  November,  under  contract  with  the  Pioneer  Sandstone  Company, 
the  first  stone  was  received  from  their  quarry  and  placed  on  the  jetty.  During  the 
continuance  of  their  contract,  which  terminated  March  16,  1895,  12,627.84  tons  of 
stone  were  received,  all  of  which  was  deposited  on  the  jetty. 

A  new  contract  was  entered  into  on  April  30,  1895,  with  Mr.  Daniel  Kern  for  stone 
from  the  Dixon  quarry.    Mr.  Kern  commenced  the  delivery  of  stone  on  June  1. 

The  cost  of  placing  the  stone  on  the  jetty  from  the  Government  quarry  was  as 
follows : 

Lsbor $947.49 

Supplies  and  fuel 91.04 

Quarrying  of  stone 2,610.47 

Towing  from  quarry 250.00 

Total 3,899.90 

or  $0,793  per  ton.    As  in  the  cost  of  stone  for  the  north  jetty,  this  does  not  include 

the  first  cost  or  depreciation  of  the  plant,  but  does  include  office  expenses  at  Newport. 

Under  the  contract  with  the  Pioneer  Sandstone  Company,  the  cost  was  as  follows: 

Stone $6,205.09 

Labor  (unloading  from  cars  to  scows) 1,754.48 

Labor  (unloading  and  dumping  on  jetty) 3,335.98 

Supplies  and  fuel. - 569.11 

Towing  from  Yaquina 1,763.33 

•  . 

Total 13,627.99 

or  $1,079  per  ton  of  stone.  This  extreme  cost  was  due  to  the  very  unsatisfactory 
manner  in  which  this  contract  was  carried  out  by  the  Pioneer  Sandstone  Company, 
they  at  no  time  delivering  the  amount  called  for  by  their  contract.  Their  rate  of 
delivery  averaged  only  about  119  tons  per  day,  while  their  contract  called  for  300 
tons  per  day.  The  towing  and  a  large  part  of  the  expense  at  the  quarry  was  of  such 
s  nature  that  it  could  not  be  reduced  to  meet  the  fluctuations  in  the  delivery  of  rock. 
All  the  stone  received  from  the  company  was  of  large  size  and  excellent  quality. 

Under  date  of  November  28, 1894, 1  received  orders  to  extend  groins  Nos.  2  and  4 
*X)  and  100  feet  respectively.  These  groins  were  extended  for  the  purpose  of  pre- 
venting the  formation  of  an  inner  bar  between  the  jetties.  The  pile  driving  for 
wjse  extensions  was  started  on  December  10,  1894,  and  completed  on  February  25, 
*sJ5.    The  enrockment  is  now  in  progress. 

The  cost  was  as  follows: 


£*>>OT $1,000.84 

applies  and  fuel 87.71 

fuss,  lumber,  etc 729.71 

Total 1,818.26 
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The  cost  of  this  work  was  governed  by  having  to  drive  the  piles  at  right  angle* 
to  the  current,  and  because  of  the  unsafe  condition  of  the  old  tramway;  the  move- 
ments of  the  large  aud  heavy  pile  driver  were  very  slow,  it  being  necessary  to  level 
up  and  otherwise  strengthen  the  tramway  before  taking  the  driver  over  it. 

As  stated  above,  this  tramway  is  old  and  needs  constant  attention  and  repairs  to 
make  it  safe  to  handle  trains  over  it.  If  future  work  is  carried  on  at  this  place,  the 
tramway  from  the  shops  to  its  end  will  have  to  be  rebuilt,  and  heavy  repairs  made 
from  the  shops  to  and  including  the  receiving  wharf. 

Quarry.— On  June  30,  1894,  the  quarry  and  plant  were  in  charge  of  a  watchman. 
On  August  20,  1894,  when  operations  were  resumed  under  the  new  appropriation,  the 
work  of  stripping  and  removal  of  the  large  accumulation  of  debris  that  had  been 
brought  down  by  the  storms  since  the  cessation  of  work  began.  In  order  to  get  the 
quarry  into  as  good  order  as  possible  before  the  rainy  season  set  in,  a  large  force  was 
employed  and  the  work  pushed  vigorously  until  September  12,  when  the  tirst  scow 
was  loaded  with  stone.  During  the  period  of  operations  at  the  quarry,  August  20 
to  October  30,  1894,  24,496  tons  of  dCbris  were  removed  and  43  scow  loads  or  10,415 
tons  of  stone  sent  to  the  jetties. 

The  rock  at  this  quarry  is  poor  aud  soft  and  covered  with  a  large  quantity  of 
debris.  For  this  reason  it  was  thought  best  to  suspend  operations  and  contract  for 
a  stone  supply ;  this  contract  was  awarded  to  the  Pioneer  Sandstone  Company,  who 
under  it  furnished  on  board  the  Oregon  Pacific  Railroad  cars,  at  Yaquina  Dock, 
12,627.84  tons  of  stone. 

The  mess  house  at  the  quarry  was  run  by  the  Government,  and  furnished  1,777 
rations,  at  an  average  cost  of  41  cents  per  ration. 

The  cost  during  the  year  for  this  part  of  the  work  was  as  follows: 

Labor $4,534.46 

Fuel,  stores,  and  material 267. 76 

Total 4,802.22 

This  is  the  cost  of  10,415  tons  of  stone,  or  about  46  cents  per  ton,  loaded  on  scows 
at  the  quarry.  This  cost  also  includes  the  office  and  incidental  expenses  incurred  at 
Newport. 

Dock  at  Yaquina  City, — The  contract  with  the  Pioneer  Sandstone  Company  rendered 
it  necessary  to  erect  a  derrick  and  engine  on  the  dock  at  Yaquina  City ;  also  a  small 
extension  to  the  existing  dock  there,  to  unload  stone  from  the  cars  to  the  scow* 
This  work  was  commenced  October  26  and  finished  November  9,  1894.  The  tint 
stone  was  unloaded  November  13. 

The  cost  of  the  dock  and  derrick  was  as  follows: 

Labor $428.53 

Lumber,  piling,  and  stores 229. 2T 

Total 657* 

The  cost  of  unloading  stone  was  as  follows : 

Labor $1,553.66 

Fuel,  stores,  etc , 20O.ft.* 

Total t 1,754.4* 

Towing. — The  towing  during  the  year  has  been  done  by  the  tugboat  Volanta.  From 
September  12  to  November  4,  1894/sho  towed  43  scows  from  the  Government  qnarry 
to  the  jetties,  at  a  monthly  rate  of  $500,  and  from  November  12,  1894,  to  March  20. 
1895,  from  Yaquina  City  to  the  jetties,  59  scows,  at  a  monthly  rate  of  $400.  The  cost 
of  this  work  was  $2,629.99. 

Surveys  and  examinations.— During  the  year  two  examinations  were  made  of  the 
channel  between  the  end  of  the  jetties  and  Newport,  and  the  maps  thereof  forwarded 
to  you.  A  complete  survey  is  now  in  progress  of  the  bar  and  channel  from  Newport. 
The  field  notes  are  not  yet  completed. 

The  bar.—  The  bar  has  maintained  itself  in  excellent  shape,  and  no  vessel,  loaded 
or  empty,  has  been  bar  bound  during  the  year.  During  the  winter  months  the  bar 
was  reported  by  several  steamers,  including  the  light-house  tender,  as  having  17  fetf 
at  low  water.  The  Light-House  Board  has  established  range  lights  for  the  purpo* 
of  1  ighting  the  channel  over  the  bar  and  the  channel  in  the  bay.  It  is  now  a  common 
occurrence  for  vessels  to  come  and  go  at  all  hours  of  the  night. 

Commercial  statistics. — I  append  to  this  report  the  usual  commercial  statistics  of 
this  port.  They  show  a  marked  improvement  over  last  year.  A  great  deal  is  (It* 
to  the  development  of  the  local  industries  tributary  to  the  bay  and  the  fact  that  the 


Digitized  by  VjOOQlC 


APPENDIX  TT — REPORT  OF   CAPTAIN  8YMON8. 


3381 


railroad  (Oregon  Central  and  Eastern)  has  gone  into  a  new  management  that  is  using 
every  energy  to  bnild  up  and  benefit  the  country. 

Among  the  local  industries  is  the  opening  of  the  Pioneer  sandstone  quarry  and  the 
heavy  shipments  of  fine  building  stone  that  they  have  made  to  San  Francisco. 

The  first  creamery  was  established  on  the  bay  this  spring,  and  it  is  the  forerunner 
of  others  that  will  be  built  in  the  future. 

A  diamond  drill  is  now  employed  in  prospecting  the  coal  field,  as  outlined  in  my 
last  annual  report. 

Miscellaneous. — The  sand  fence  built  the  previous  year  at  the  north  Jetty  has  been 
nearly  all  carried  away,  but  little  of  it  remaining. 

The  miscellaneous  work  on  this  side  has  consisted  in  minor  repairs  to  the  plant, 
ret u bin g  the  hoisting  engine  being  the  most  important. 

On  the  south  Bide  the  boiler  of  the  floating  pile  driver  was  ret u bed.  a  gridiron  for 
repairing  scows  was  built,  and  new  piles  were  placed  under  the  receiving  wharf. 

The  scows  belonging  to  this  work  are  eight  in  number,  as  follows:  Nos.  7,  8,  9, 10, 
11,  12,  13,  and  14.  It  will  be  necessary  to  have  these  scows  hauled  out  and  recalked 
and  new  upper  timbers  and  decks  put  on  them  if  they  are  to  be  used  on  this  or  other 
works  in  tne  future.    Six  old  scows  have  been  condemned  and  spld. 

The  project. — The  project  of  1888  as  approved  is  nearly  completed.  All  that  remains 
to  be  done  is  to  place  more  stone  on  both  jetties  and  groins  for  the  purpose  of  making 
them  permanent  structures.  This  is  now  being  done.  It  is  probable,  from  the  more 
exposed  position  of  the  north  Jetty  to  the  full  force  of  the  waves  and  their  tendency 
to  oeat  it  down,  that  still  further  enrockment  will  be  required. 

Before  closing  this  report  I  wish  to  express  my  thanks  to  Mr.  Arthur  S.  Eldridge, 
clerk  and  timekeeper;  George  Williams,  foreman  at  the  jetties,  and  Arthur  Roches- 
ter,  foreman  at  the  Government  quarry  and  Yaquina  Dock,  for  the  efficient  and  faithful 
services  rendered  by  them  in  carrying  out  the  details  connected  with  the  work. 
Very  respectfully, 

J.  G.  Holcombe, 
Assistant  Engineer, 

Capt.  Thomas  W.  Symons, 

Corps  of  Engineers. 


COMMERCIAL  STATISTICS. 

Yaquina  Bay  is  in  the  collection  district  of  Yaquina.  Yaquina  City  is  the  port  of 
entry.    The  nearest  light-house  is  at  Yaquina  Head,  4|  miles  north  of  the  entrance. 

The  following  returns  for  the  fiscal  year  ending  June  30, 1895,  are  furnished  by 
Mr.  J.  G.  Holcombe,  assistant  engineer,  in  local  charge  of  work  at  Yaquina  Bay: 

Arrival*  and  departures  of  vessels. 


Name  and  rig. 


Net 
tonnage. 


I 


Draft. 


Arrivals. 


Depar- 
tures. 


Steamship  Homer 

Steamship  Farallon 

Steamship  Mansinita  * 

Steamship  Columbine* 

Steam  schooner  Scotia 

Steam-schooner  Bandorille 

Steam  schooner  South  Coast 

Steam  schooner  Augusta 

Steam  schooner  Alcatras 

Steam  schooner  Excelsior 

Steam  schooner  Lakroe 

Steam  schooner  Tonquin 

Steamship  Areata 

Steam  schooner  General  Wright. 
Tog  Roberts 


331.04 

665.55 

450 

424.13 

132.73 

06.33 
200.35 

40.00 
103.98 
364.60 
404.18 

18.61 
415.56 

44.52 

24.18 


Feel. 
17 

18.5 
11.5 
12.8 
0.5 
8.5 
10.6 
7.1 
10.8 
13.5 
12.6 


8.6 
7.5 
05 


27 
6 
6 
2 
0 

15 
6 
3 
5 
1 
1 


Total. 


110 


3 
*33 


"Light-house  tender. 
Total  aggregate  tonnage  of  arrivals  and  departures,  47,100  36. 
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Steamboats  on  the  bay  and  river. 


Name. 

Tonnage. 

Draft. 

Service. 

Volant* 

44.24 

44.02 

68.86 
24.53 

Feet. 
8.6 

10.8 
6 
5 

Passenger  boat,  Newport  to  Taqnlna  and  towing  Govern- 
ment scows. 
Licensed  bat  not  in  serrioe. 

Resolute.. 

Walluski 

Do. 

T.  M.  Richardson 

Not  licensed. 

Experts  and  Import*. 


Articles. 


EXPORTS. 

Wheat 

Oats 

Flonr 

Potatoes 

Building  stone 

Cord  wood 

Bark 

Bran  and  feed 

Hides  and  leather 

Buggies 

Chairs 

Lumber  (35,450  feet,  B.  M.) 

Salmon  (canned) 

Hops , 

Hardware 

Fir 

Wool 

Seed... 

Apples  < 

Poultry 


Quantity. 


Tone. 

2,806.4 

2,434.6 

2,803 

1,612.6 

6,877.0 

542.6 

185 

753.5 
70 
6.1 

70.4 
145.0 
13 
10 
20 
16.5 

1.2 

5 

1.5 


Articles. 


Quantity. 


exports— continued. 

Excelsior 

Stave  bolts 

Miscellaneous 

Total 

IMPORTS. 

General  merchandise  and  groceries 

Iron  (pig,  sheet,  bar,  and  pipe) 

Tin  plate 

Hardware,  nails,  etc — 

Household  goods 

Grain  sacks 

Coal 

Malt 

Fruit 

Salt 

Total 


12 
163 


2*.  015. 2 


MILS 

534.7 
80.5 

543.8 
16 

13L5 

271.6 

166.5 

154 

697.8 


5,057.7 


Total  exports.. 
Total  imports. 


SUMMARY. 


$414,802 
297,85s 


Passengers  arrived  by  sea  during  year 
Passengers  departing  by  sea  during  ye 

No  vessels  have  been  built  on  bay  since  last  report. 


year..., 
year. 


.  395 
.456 


TT  8. 
IMPROVEMENT  OP  TILLAMOOK  BAY  AND  BAR,  OREGON. 

Description  of  original  condition. — Tillamook  Bay  is  an  indentation 
of  the  Oregon  coast  abont  50  miles  to  the  south  of  the  Colombia  River. 
It  has  a  tidal  area  of  about  13.5  square  miles,  with  a  mean  rise  and  fall 
of  the  tide  of  6.5  feet.    The  usual  bar  exists  at  the  entrance  to  the  bay. 

The  channel  over  the  bar  is  direct  and  shifts  in  position  but  little 
in  comparison  with  the  change  in  many  of  the  Pacific  Coast  bars. 
Changes  in  position  and  depth  are,  however,  effected  with  great 
rapidity. 
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The  bay  at  low  tide  consists  of  three  channels  running  through  sand 
and  mud  flats.  These  channels  are  of  fair  depth  near  the  entrance, 
but  gradually  shoal  up,  giving  depths  of  only  1  or  2  feet  near  the  head 
of  the  bay.  Tillamook  City,  the  principal  town  of  the  region,  is  situated 
on  a  tidal  slough  above  the  head  of  the  bay,  and  can  ouly  be  reached  by 
light-draft  vessels  at  high  tide.  To  reach  Tillamook  Ci  ty  i t  is  necessary 
to  use  the  Middle  Channel  of  the  bay.  The  only  other  places  of  any 
importance  on  the  bay  are  situated  along  its  north  shore,  and  access  to 
them  is  by  the  North  Channel.  There  is  no  navigable  connection 
between  the  North  and  Middle  channels  except  very  near  the  entrance 
to  the  bay.  In  consequence  of  this,  vessels  entering  the  bay  and  going 
to  points  along  the  north  shore  in-order  to  reach  Tillamook  City  are 
compelled  to  retrace  their  course  nearly  to  the  entrance  and  then  go  up 
the  Middle  Channel. 

Plan  of  improvement — The  plan  of  improvement  covered  by  the  exist- 
ing and  approved  project  is  to  make  a  navigable  pass  from  the  North 
to  the  Middle  Channel  so  that  boats  can  go  to  points  along  the  north 
shore  of  the  bay  and  then  keep  right  on  up  to  the  head  of  the  bay,  and 
up  Hoquarton  Slough  to  Tillamook  City.  This  involves  the  improve- 
ment of  Junction  Bar,  near  the  head  of  the  bay,  by  building  a  dike  of 
piles,  brush,  and  stone  to  deflect  the  waters  from  the  South  Channel 
into  the  Middle  Channel,  and  the  improvement  of  Dry  Stocking  Bar  in 
Hoquarton  Slough  by  closing  one  of  the  two  channels  which  exist  there. 
The  estimated  cost  of  the  work  approved  was  $100,000. 
Besides  the  work  covered  by  the  existing  project,  other  work  has  been 
done  with  the  former  appropriations,  aggregating  $5,700. 

APPROPRIATIONS. 

Old  project : 
Act  of— 

August  11, 1888 $5,200 

September  19,  1890 500 

New  project: 
Act  of— 

July  13, 1892 15,000 

August  17, 1894 16,000 

Total 36,700 

Amount  expended  to  June  30, 1894. — The  amount  expended  to  June 
30, 1894,  was  $16,696.90.  Of  this,  however,  $5,700  was  expended  under 
the  old  project,  and  $10,996.90  under  the  new  project. 

Results  obtained  to  June  30,  1894.— The  results  accomplished  to  June 
30, 1894,  were  the  complete  construction  of  the  Dry  Stocking  Bar  Dike, 
900  feet  in  length,  and  the  construction  of  1,200  feet  of  the  Junction 
Bar  Dike  from  Dicks  Point  northward. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1895. — The 
amount  of  money  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $2,593.99. 

Results  obtained  during  the  fiscal  year  ending  June  30,  1895. — The 
work  already  done  has  resulted  in  materially  deepening  the  water  on 
Junction  Bar.  The  water  on  Dry  Stocking  Bar  has  not  deepened  to 
any  great  extent  owing  to  the  deflection  of  the  waters  of  the  Trask 
from  Hoquarton  Slough  by  jams. 

Report  of  operations. — Bids  for  doing  the  work  of  improving  Tilla- 
mook Bay  were  opened  February  18, 1895. 
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The  followiug  is  the  abstract  of  the  bids  received: 


No. 


Name  and  adtlresH  of  bidder. 


s 


American  Bridge  and  Contract  Co.,  i 

Portland,  Oreg 

Charles  Ewiog,  Portland,  Oreg 

Dickinson  &  Co.,  Tacoma,  Wash 

Daniel  Kern,  Portland.  Oreg 

Pacific  Paving  Co.,  Portland.  Oreg  .. 
William  Jakobaen,  Portland,  Oreg  . . 
R. Hoy t and  R.Smith, Portland,  Oreg. 

Chaa.  King,  Tacoma,  Wash 

King  &  Marrinan,  Seattle,  Wash. . . . 
Mean  &  Brown,  Tillamook,  Oreg — 

Perry  Hinkle,  Portland,  Oreg 

G.  O.  Nolan,  Tillamook,  Oreg 


CU.  , 

C  ! 

i 

8 
8 
8 
25 


a 

fe'81 

I 

CU. 

$10.10 

20 

8.50 

12 

12.50 

18 

12.00 

20 

12.00 

30 

11.00 

16 

11.00 

22 

11.00 

18 

13.00 

28a 

9.00 

11 

12.00 

22 

20.00 

10 

$1.85 
1.90 
2.30 
2.25 
2.25 
1.75 
2.25 
2.08 
2.25 
2.50 
2.30 
5.00 


CU, 

CU. 

6 

60  ! 

2* 

46 

3* 

58  i 

4 

60 

5 

58 

2* 

45 

»* 

55 

3 

55 

4 

54 

H 

58* 

4 

58 

10 

90 

$15,623.75 
13,385.75 
17, 14«.  25 
17.535.00 
17,111.00 
13. 640. 00 
16.309.75 
18,054.50 
16,611.75 
16,932.50 
17.063.00 
33,660.00 


The  contract  was  awarded  to  Charles  Ewing,  the  lowest  bidder. 

Mr.  Ewing  went  to  Tillamook  the  latter  part  of  March,  and  spent 
most  of  the  month  of  April  getting  ready  for  active  prpsecution  of  the 
work,  procuring  materials,  opening  a  quarry,  etc. 

Pile  driving  began  on  May  1,  and  active  work  continued  to  the  close 
of  the  fiscal  year. 

Recommendations  and  remarks. — Mr.  David  B.  Ogden,  assistant 
engineer,  who  has  had  local  charge  of  the  work  for  the  Government, 
spent  the  period  of  waiting  in  making  valuable  surveys  of  the  network 
of  sloughs  and  rivers  entering  the  head  of  Tillamook  Bay. 

From  his  surveys  and  the  studies  which  have  been  made  of  the  prob- 
lem during  the  past  few  years,  it  has  been  deemed  best  to  modify  the 
original  project  by  providing  for  different  works  which  are  believed  to 
be  essential  to  accomplish  the  desired  end. 

A  map  is  herewith  which  shows  the  general  location  of  the  chan- 
nels, sloughs,  and  rivers  of  Tillamook  Bay,  and  near  its  upper  end  and 
upon  it  are  shown  the  works  which  have  been  approved. 

The  Dry  Stocking  Dike  has  been  completed,  but  has  not  been  suc- 
cessful in  deepening  the  channel  over  the  bar  there  located.  This  is 
due  to  the  deflection  of  water  which  formerly  ran  over  the  bar  into 
other  channels.  As  shown  on  the  map  the  Trask  River  has  two  mouths 
or  forks;  one  discharging  into  Hoquarton  Slough  above  Dry  Stocking 
Bar,  and  one  into  Tillamook  River,  which  flows  into  the  bay  below  Dry 
Stocking. 

The  first  mouth,  locally  known  as  North  Fork,  has  become  clogged 
up  so  with  timber  jams  as  to  divert  most  of  the  water  into  the  South 
Fork. 

It  is  proposed  to  remedy  the  evil  by  building  a  dike  across  the  head 
of  the  South  Fork  and  removing  the  jams  from  the  North  Fork.  It  is 
also  proposed  to  give  a  stronger  How  to  the  North  Fork  past  Dry  Stock- 
ing Bar  by  cutting  out  a  long  bend  of  the  fork  by  means  of  a  dike 
thrown  across  it  and  the  enlargement  of  the  artificial  channel  at  Oxbow- 
Bend.  It  is  hoped  that  by  means  of  these  works  Dry  Stocking  Bar 
will  be  scoured  out  and  a  good  channel  maintained  through  it. 

The  Junction  Bar  dike  is  being  extended  2,000  feet  as  indicated. 

The  condition  of  Junction  Bar  is  aggravated  by  the  Wilson  River. 
This  river  has  two  mouths,  and  it  is  proposeu  to  close  the  upper  one  in 
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order  that  it  may  unite  with  the  main  through  channel  by  its  lower 
mouth  only.  ^ 

The  location  of  the  dike  to  be  built,  closing  the  upper  mouth,  is  shown. 

Farther  down  the  bay  a  serious  condition  exists,  which  has  caused 
much  trouble. 

An  inspection  of  the  map  herewith  shows  that  on  the  upper  part  of 
the  bay  there  are  two  channels  crossing  each  other,  the  Main  or  Gari- 
baldi Channel  being  crossed  by  the  Kilchis  Eiver  and  a  corresponding 
continuation  of  it  on  the  west,  marked  on  the  map  Middle  Channel. 

It  is  in  the  neighborhood  of  this  crossing  that  vessels  find  great 
trouble  from  shoals  and  shifting  channels.  At  this  place  the  following 
work  is  proposed  as  part  of  the  general  project: 

First.  To  build  a  dike  diagonally  across  the  Kilchis-  River  channel,  as 
shown  on  the  map;  its  object  being  to  divert  the  Kilchis  into  the  North 
or  Bay  City  Channel,  enlarging  this  channel  and  thus  aiding  in  its  union 
with  the  upper  Garibaldi  Channel. 

Second.  To  build  a  dike  across  the  head  of  the  Middle  Channel.  The 
object  of  this  is  to  unify  and  concentrate  all  the  flowing  water  so  as  to 
make  a  deep  channel,  permanent  in  location  and  well  directed  against 
the  narrow  intervening  sands  between  the  North  Fork  and  Garibaldi 
channels. 

All  the  works  have  been  approved  as  part  of  the  general  project. 

The  completion*  of  the  through  channel  direct  to  Tillamook  City  and 
its  improvement  in  shoal  places  will  be  of  great  convenience  to  the 
commercial  interests  of  the  bay.  It  is  estimated  that  the  sum  of 
$50,000  can  be  profitably  expended  on  the  project  during  the  fiscal 
year  ending  June  30, 1897. 

Future  operations. — Work  will  continue  under  the  existing  contract 
as  long  as  the  available  funds  will  allow. 

Money  statement. 

July  1,  1894,  balance  unexpended $4,003.10 

Amount  appropriated  by  act  of  August  17,1894 16,000.00 

20,003.10 
June  30, 1895,  amount  expended  dn  ring  fiscal  year 2, 593. 99 

July  1, 1895,  balance  unexpended 17,409. 11 

July  1,  1895,  outstanding  liabilities $150.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 12, 225. 67 

1*,  375. 67 

July  1,  1895,  balance  available 5,033.44 

{Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

Tillamook  Bay  is  in  the  collection  district  of  Orogon.  Astoria,  near  the  mouth  of 
the  Columbia,  is  the  nearest  port  of  entry.  The  nearest  light-house  is  at  Cape  Meares, 
about  4  miles  south  of  the  entrance. 

The  following  returns  for  the  fiscal  year  ending  June  30, 1895,  were  furnished  by 
Mr.  J.  H.  Bridgeford,  inspector  of  customs  at  Astoria,  Oreg. 

Shipping.— The  number  of  coastwise  vessels  arriving  at  Tillamook  Bay  during  the 
year  was  98;  the  number  of  clearances  was  98.  All  were  steam  vessels  with  one 
exception,  a  schooner. 

Maximum  draft  of  loaded  vessels  was  15.6  feet. 
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Number  of  passengers  arrived  by  sea  during  year,  730;  number  of  passengers 
departed  by  sea  during  year,  672. 

The  following  is  a  list  of  steamers  plying  at  regular  and  irregular  intervals  between 
Tillamook  Bay  and  Astoria,  Portland  and  San  Francisco: 


Name  and  rig. 


Net  ton- 
bah*. 


"I" 


Draft, 
Loaded. 


Steam  schooner  Trnckee — . 
Steam  schooner  It.  P.  Elmore 

Steamer  Augusta 

Steamer  W.  H.  Harrison 

Steamer  Soatb  Coast 

Steamer  Homer 


295.82 

57.2a 

40.00 

52.86 

209.35 

331.02 


Ft,  in. 

15  6 

7  6 

7  9 

6  9 

10  5 

14  0 


Of  this  list  the  Truokec  arrives  twice  a  month  from  San  Francisco  and  Portland, 
and  the  /?.  /*.  Elmore  once  a  week  from  Aatoria. 
The  remaining  steamers  call  at  the  bay  only  at  irregular  intervals. 

Exports  and  imports. 


Articles. 


EXPOBTS. 

Lumber  (11.600  feet.  B.M) .. 

Salmon  (9,500  caae*) 

Salmon  (130  barrels) 

Eggs  (760  cases) 

Cheese 

Butter 

Hides  and  furs 

Fruit  and  miscellaneous  prod 
ucta 

Total 


Quantity. 

Value. 

Ton*. 

23.200 

$116,000 

333.5 

38,000 

13 

1,300  1 

22.8 

2,716 

160 

32,000  ; 

235 

84,600  1 

34 

3,400  j 

139 

6,950  j 

24, 137. 3 

284,966  j 

Articles. 


Quantity. 


IMPORTS. 

General  merchandise. . .  v 
Agricultural  implements 
Flour  and  feed 

Total 


Tons. 
4,600 
245 
760 


Value. 


$184,000 
4.900 
17,300 


206,200 


SUMMARY. 


Total  exports.. 
Total  imports . 


Tons. 

Bstimated 
value. 

24,137.3 
5,605 

$284, 9tft 
206,200 

River  and  bay  traffic— The  steam  tug  General  Garfield,  of  10  tone  capacity  and  5  feet 
draft,  together  with  the  steam  launches  Louise  and  Gertie,  ply  on  the  waters  of  the 
bav  and  do  a  general  freight  and  passenger  business. 

The  steam  launch  Gertie  was  built  on  the  bay  since  the  date  of  last  report;  her 
tonnage  is  3.8  and  her  draft  is  2.5  feet. 


T  T  9. 
IMPROVEMENT  OF  ENTRANCE  TO  NEHALEM  BAY,  OREGON. 

Description  of  original  condition. — Nehalem  Bay  at  high  water  is 
about  2  miles  long  by  1£  miles  wide  at  widest  part,  and  is  connected 
with  the  ocean  by  a  narrow  channel  extending  in  a  southerly  direction 
about  3  miles.  This  channel  varies  in  width  from  1,000  to  2,000  feet  at 
high  tide.  A  low  sandy  peninsula  about  2£  miles  long  and  one-fourth 
mile  wide  lies  to  the  west  of  this  channel  and  separates  it  from  the 
ocean. 
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The  southern  end  of  this  peninsula  forms  the  northern  shore  of  the 
entrance.  Between  this  and  the  main  shore,  which  limits  the  entrance 
on  the  south,  is  a  distance  of  1  mile.  The  entrance  channel  shifts 
within  these  limits  of  1  mile,  occupying  sometimes  a  southerly  position 
and  sometimes  a  northerly  one,  and  sometimes  there  are  two  channels, 
separated  by  a  sand  island,  bare  at  low  water.  At  the  time  of  survey 
of  June,  1889,  a  depth  of  6  feet  was  found  on  the  bar  at  the  northern 
channel.  The  ordinary  bar  depth  may  be  stated  to  be  about  5  to  0  feet 
at  low  water. 

Plan  of  improvement— The  plan  of  improvement  recommended  by 
Captain  Young  was  to  build  two  high- tide  stone  jetties  converging 
until  the  distance  apart  is  about  500  feet,  and  then,  if  necessary,  run- 
ning out  to  sea  parallel  to  each  other  to  such  distance  as  will  insure  a 
low- water  depth  on  the  bar  of  at  least  8  feet,  the  north  jetty  to  rest  on 
the  end  of  the  sandy  peninsula,  and  the  south  jetty  upon  the  mainland, 
the  object  being  to  hold  the  channel  in  its  southerly  position. 

The  cost  of  the  work  as  estimated  by  Capt.  W.  Young,  Corps  of 
Engineers,  was  $325,927.50. 

Subsequent  estimates  made  in  May,  1891,  show  that  the  cost  was 
underestimated,  and  that  the  work  will  cost  $712,388. 

APPROPRIATION. 

Act  of  September  19,  1890,  "  for  commencement  of  jetty  construction  " $10, 000 

Amount  expended  to  June  30,  1894. — The  amount  expended  to  June 
30, 1894,  was  $415.08. 

Results  obtained  to  June  30, 1894. — No  work  other  than  the  making 
of  a  survey  was  done  and  no  results  were  obtained. 

Amount  expended  during  fiscal  year  ending  June  30, 1895. — There  was 
no  money  expended  during  the  fiscal  year  ending  June  30, 1895.  No 
work  was  done  and  no  results  obtained. 

Report  of  operations. — On  July  22, 1892,  in  accordance  with  instruc- 
tions, the  money  on  hand  pertaining  to  the  improvement  of  Nehalem 
Bay  was  turned  into  the  United  States  Treasury.  This  leaves  in  the 
Treasury,  available  for  the  work  whenever  started,  $9,584.92. 

Recommendations  and  remarks. — No  project  for  the  improvement  of 
the  Nehalem  having  been  definitely  and  formally  decided  upon,  and  no 
work  of  construction  having  been  authorized  or  commenced,  1  refrain 
from  making  any  recommendations  as  to  future  appropriations  or  as  to 
the  amount  that  could  be  profitably  expended  upon  the  work  during 
the  next  fiscal  year. 

Money  statement. 

July  1, 1894,  balance  unexpended $9, 581. 92 

July  1, 1895,  balance  unexpended 9, 584. 99 


COMMERCIAL  STATISTICS. 

Nehalem  Bay  is  in  the  collection  district  of  Oregon.  The  port  of  entry  is  Astoria. 
The  nearest  light-house  is  at  Cape  Meares,  13  miles  distant. 

The  following  returns  relative  to  the  commerce  of  Nehalem  Bay  and  River,  for  the 
fiscal  year  ending  Jnne  30, 1895,  are  furnished  by  Mr.  Edward  G.  E.  Wist,  of  Nehalem. 

ArrivaU  and  departures  of  vessels.—  The  number  of  vessels  arriving  (coastwise)  in 
the  bay  during  toe  year  was  15;  the  same  number  cleared.  All  were  steam  vessels; 
no  sailing  vessels  arrived  or  cleared. 

Maximum  draft  of  vessels,  loaded,  was  9  feet. 
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Exports  and  imports. 


Articles. 


EXPORTS. 

Box  and  other  manufactured 

lumber 

Salmon  < in  cases) 

Salmon  (in  barrels) . 

Butter 

Hides  and  furs 

Beef  and  veal  dressed 

Elk  horns  (20  pairs) 


Total. 


Quantity. 

Value. 

Tons. 

155 

280 

5 

20 

5 

2 

$1,000  i 
32,000 

300  1 
8,000  1 
500  | 
150 
100 

467 

42,050  | 

Articles. 


IMPORTS. 

General  merchandise 

Cannery  supplies 

Agricultural  implement* 
Sawmill  machinery 

Total 


SUMMARY. 


Total  exports. 
Total  imports. 


1  Katimated 
value. 


$42,050 
54,060 


The  failure  of  one  sawmill  and  the  destruction  of  the  other  bv  fire  on  the  Nehalem 
Bay  since  date  of  last  report  accounts  for  the  small  amount  of  lumber  exports. 


TT  io. 

IMPROVEMENT  OF  UPPER  SNAKE  RIVER,  IDAHO,  BETWEEN  HUNTINGTON 
BRIDGE  AND  SEVEN  DEVILS  MINING  DISTRICT. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  harbor 
bill  approved  July  13, 1892. 

Description  of  original  condition. — The  Snake  River  from  the  Hunt- 
ington Bridge  to  the  Seven  Devils  mining  district  flows  through  a 
deep  canyon,  and  is  a  river  'generally  swift,  broken  by  rapids  and 
studded  with  rocks,  rendering  navigation  practically  impossible.  The 
bed  and  banks  of  the  river  are  generally  of  hard  basaltic  rock  and 
granite. 

Plan  of  improvement. — The  plan  of  improvement  consists  in  removing 
obstructing  rocks  and  reefs  from  a  selected  channel  150  feet  wide  and 
putting  in  ringbolts  and  iron  posts  for  the  convenience  of  loaded  boats 
lining  up  over  the  worst  rapids.  The  estimated  cost  of  the  work  is 
$80,000. 

APPROPRIATIONS. 
Act  Of— 

July  13,  1892 $20,000 

August  17,  1894 25,000 

Total 45,000 

Amount  expended  to  June  30, 1894. — The  amount  expended  to  June 
30, 1894,  was  J19.25i.12. 

Results  obtained  to  June  30, 1894. — The  results  obtained  to  June  30, 
1894,  were  the  removal  of  a  large  amount  of  rock  from  the  upper  por- 
tion of  the  river  next  below  Huntington  Bridge. 

Amount  expended  during  fiscal  year  ending  June  30,  1895. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  was 
$13,696.31. 
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Results  obtained  during  the  fiscal  year  ending  June  30,  1895. — A  prac- 
ticable channel  was  opened  by  rock  removal  to  the  head  of  Shoo  Fly 
Rapids,  about  2£  miles  farther  downstream  than  the  point  where  the 
work  started. 

Heport  of  operations. — The  drill  scows  had  been  laid  up  at  moorings 
on  Snake  River  for  nineteen  months  in  charge  of  a  watchman.  Daring 
this  time  the  planking  of  sides  and  rakes  of  bow  and  stern  above  water 
level  had  shrank,  opening  the  seams.  Numerous  seams  had  opened  in 
the  decks,  the  cabins  had  been  somewhat  deranged  by  the  high  winds, 
and  the  skiffs  were  in  a  leaky  condition. 

Repairs  were  commenced  September  13, 1894,  and  on  the  17th  those 
on  the  scow  Oregon  were  so  far  completed  that  it  was  put  into  service 
at  rock  drilling.  Repairs  on  the  scow  Idaho  were  completed  on  the  24th, 
arid  that  scow  was  put  into  service. 

The  work  of  drilling  and  blasting  was  continued  until  February  25, 
1895,  when,  owing  to  conditions  of  river  unfavorable  to  further  prosecu- 
tion of  the  work,  the  scows  were  withdrawn  to  moorings,  and  the  work 
closed  for  the  season. 

During  the  progress  of  the  work  the  scows  and  equipment  were  kept 
in  repair,  and  at  the  close  left  in  condition  efficient  for  immediate 
service. 

From  the  beginning  of  the  work  until  near  the  end  of  December  the 
conditions  of  river  and  weather  were  very  favorable  for  the  prosecution 
of  the  work.  On  December  14  a  period  of  low  temperature  set  in,  fol- 
lowed by  the  formation  of  slush  ice  in  the  river.  This,  with  occasional 
runs  of  heavy  ice,  continued  with  some  intermissions  until  the  work 
was  closed.  At  a  number  of  places  in  the  river  the  ice  gorged  for  a 
few  days  at  a  time. 

The  cold  weather  and  the  ice  interfered  at  times  with  the  prosecution 
of  the  work. 

Work  was  commenced  this  season  on  the  reef  a  short  distance  above 
Whisky  Point,  where  work  was  left  unfinished  at  the  close  of  the  pre- 
vious season's  work,  in  February,  1893,  and  closed  at  the  end  of  the 
season  at  the  head  of  Shoo  Fly  Rapids,  2£  miles  farther  downstream. 
Over  this  reach  a  channel  of  a  least  width  of  80  feet  was  opened  to  a 
depth  of  at  least  4  feet,  except  on  a  reef  immediately  below  Eagle  Rock, 
near  the  lower  end  of  the  reach,  the  completion  of  the  work  on  which 
was  deferred  until  next  season.  At  all  places  where  rock  removal  was 
made  the  rock  was  disposed  of,  where  practicable  in  deep  water. 
Where  this  was  not  practicable,  on  account  of  the  absence  of  deep 
water  in  the  immediate  vicinity,  the  rock  was,  by  a  liberal  use  of  giant 
powder,  broken  up  into  small  fragments  and  scattered  as  well  as  possi- 
ble, or  left  on  the  spot  to  be  carried  away  by  the  freshets.  At  two 
places  only  was  the  channel  thus  left  obstructed,  one  a  short  distance 
above  Whisky  Point  and  the  other  about  a  quarter  mile  above  Hawks 
Beak  Point.  From  the  effect  of  the  current  in  removing  similar  ob- 
structions left  at  the  close  of  the  previous  season's  work,  1  have  reason 
to  suppose  that  these  will  be  removed  by  the  increased  current  due  to 
the  freshets. 

Owing  to  the  limited  appropriation  available,  the  work  on  the  chan- 
nel through  the  rapids  was  limited  to  the  removal  only  of  such  obstruc- 
tions as  altogether  barred  the  passage  of  boats  or  seriously  endangered 
them,  the  object  being  to  open  the  river  fairly  well  to  navigation  to  the 
landing  for  the  Seven  Devils  mining  district,  G5  miles  below  Hunting- 
ton Bridge,  with  the  present  appropriation/leaving  the  channel  to  be 
further  improved  in  the  future. 
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At  the  close  of  the  treason's  work  the  plant  was  moored  on  the  right 
bank  of  the  river,  about  one-half  mile  below  Eagle  Hock,  and  placed  in 
charge  of  a  watchman. 

The  following  is  a  condensed  statement  of  the  result  of  the  season's 
work: 

Number  of  holes  drilled 470 

Total  length  of  holes feet..  2,461* 

Holes  loaded  and  fired 450 

Holes  lost i 20 

Explosives  used pounds . .  4, 066 

Rocks  removed cubic  yards..  1,838 

The  work  throughout  the  year  has  been  in  charge  of  Mr.  P.  G.  East- 
wick,  assistant  engineer. 

Recommendations  and  remarks. — The  steamer  Norma,  which  was  built 
for  running  on  this  portion  of  the  river,  made  but  one  attempt  at  run- 
ning. This  was  in  the  summer  of  1892,  before  the  work  of  improvement 
commeuced.  This  trip  apparently  convinced  her  owners  that  the  navi- 
gation of  the  river  in  its  natural  condition  was  impracticable,  and  she 
remained  tied  up  at  Huntington  Bridge  until  the  month  of  May,  1895. 
Her  owners  then  apparently  gave  up  all  idea  of  her  ever  beiug  able  to 
run  on  the  river  in  a  commercially  successful  manner,  aud  during  the 
high  water  in  May,  1895,  she  was  run  down  through  the  canyon  of  the 
Snake  Eiver  to  Lewiston,  and  will  hereafter  be  employed  on  the  lower 
river. 

This  abandonment  dispels  all  immediate  hope  of  any  use  being  made 
of  the  river  for  purposes  of  navigation. 

There  is  absolutely  no  commerce  carried  on  on  the  river  and  no  great 
hope  that  there  will  be  any  in  the  near  future. 

It  is  possible  that,  after  the  river  between  Huntington  and  the  Seven 
Devils  mining  country  is  improved  as  far  as  practicable  by  regularize 
tion,  there  may  be  some  navigation  on  it.  The  navigation  of  the  river 
must,  however,  always  be  difficult  and  dangerous,  in  spite  of  all  that 
can  be  done.  If  it  is  decided  to  continue  the  work  an  appropriation  of 
$20,000  can  profitably  be  expended  on  the  project. 

Future  operations. — When  the  water  goes  down  work  of  rock  removal 
with  the  money  available  will  be  resumed. 

Money  statement. 

July  1,1894,  balance  unexpended ,.        $748.88 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

25,748.88 
June  30, 1895,  amount  expended  during  fiscal  year 13, 696. 31 

July  1, 1895,  balance  unexpended 12,052.57 

July  1,1895,  outstanding  liabilities 25.00 

July  1,1895,  balance  available... 12,027.57 

{Amount  (estimated)  required  for  completion  of  existing  project 35,000.00 
Amountthatcan  be  profitably  expended  in  fiscal  year  endingJunedO,  1897    20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ci  vU  act  of  March  3, 1893. . 


COMMERCIAL  STATISTICS. 

There  is  no  commerce  on  thta  portion  of  the  Snake  Eiver. 
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T  T  II. 

IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND 

WASHINGTON. 

Description  of  original  condition. — Under  the  above  bead  it  has  been 
deemed  proper  to  officially  include  the  continuous  Columbia  and  Snake 
rivers  from  Celilo,  Oreg.,  at  the  head  of  The  Dalles,  to  Asotin,  Wash., 
situated  on  the  Snake  about  7  miles  above  its  junction  with  the  Clear- 
water. 

The  upper  Columbia  and  Snake  form  a  continuous  line  of  navigable 
river,  broken  by  many  rapids,  which  render  navigation  difficult  and 
dangerous.  These  rapids  are  in  nearly  every  instance  caused  by  rocky 
bars  with  occasional  bowlders,  and  the  channels  are  crooked  and  narrow. 

Before  improvement,  the  ruling  depth  of  many  of  these  bars  was  2  to 
3  feet  at  low  water;  some  were  practically  impassable  at  low  water. 

The  Columbia  was  navigable  all  the  year  round,  except  when  closed 
by  ice.  The  Suake  was,  however,  only  navigable  during  high  water 
during  three  or  four  months  in  the  spring  of  the  year. 

Plan  of  improvement— Previous  to  1877  $120,000  had  been  appro- 
priated for  the  work  of  improvement,  and  had  been  expended  in  surveys 
and  rock  removal  at  the  principal  rapids. 

In  1877  Maj.  J.  M.  Wilson  made  a  project  for  the  improvement  of  the 
upper  Columbia  and  Snake  rivers,  which  consisted  in  the  removal  of 
rock  bowlders  and  rocky  reefs  and  the  scraping  of  gravel  bars  in  the 
Columbia  and  Snake  as  far  up  as  Lewiston.  The  estimated  cost  of 
this  work  was  $132,000. 

The  present  project  or  plan  of  improvement  consists  in  the  removal 
of  bowlders,  gravel  bars,  and  rock  ledges  and  the  construction  of  such 
contraction  works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  yet  been  accurately  deter- 
mined because  of  the  lack  of  full  and  continuous  surveys,  and  because 
from  the  nature  of  things  it  can  not  be,  as  many  of  the  obstructions 
which  it  is  necessary  to  remove  are  continually  recurring. 

By  the  terms  of  the  river  and  harbor  act  of  July  13, 1892,  the  upper 
limit  of  work  under  this  head  was  extended  from  Lewiston,  Idaho,  to 
Asotin,  Wash.,  a  distance  of  7  miles. 

APPROPRIATIONS. 

Upper  Columbia  River,  act  of— 

June  10, 1873 $50,000 

June  23, 1874 20,000 

March3,1875 35,000 

Total 105,000 

Upper  Columbia  and  Snake  rivers,  act  of— 

August  14, 1876 15,000 

June  18, 1878 %.t 20,000 

March  3,1879 20,000 

June  14, 1880 15,000 

March  3,  1881 15,000 

August  2,  1882 6,000 

July  5,  1884 20,000 

August  5,1886 10,000 

August  11,1888 10,000 

September  19,  1890...., 20,000 

July  13,  1892 15,000 

August  17, 1894 5,000 

Total 171,000 

Aggregate 276,000 
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Amount  expended  to  June  30, 1894. — The  amount  expended  on  the  proj- 
ect to  Juue  30,  1894,  was  $165,554.52. 

Results  obtained  to  June  30, 1894. — The  results  obtained  to  June  30, 
1894,  were  the  effective  removal  of  the  most  obstructive  rocks  and  reefs 
between  Riparia  and  Asotin. 

Prior  to  1880  much  work  had  been  done  in  removing  obstructions  to 
the  rapids  of  the  Columbia  River  between  Celilo  and  the  mouth  of  the 
Snake,  and  until  1882  on  that  part  of  the  Snake  below  Riparia. 

The  completion  of  the  Oregon  Railway  and  Navigation  Company's 
line  of  railroad  and  a  small  section  of  the  Northern  Pacific,  which  par- 
allel the  Columbia  from  Celilo  to  the  mouth  of  the  Snake,  and  cross  the 
Snake  at  Riparia,  has  caused  the  navigation  by  steamers  of  these  two 
rivers  from  Celilo  to  Riparia  to  be  abandoned. 

The  further  improvement  being  unnecessary,  no  work  was  done  on 
the  reaches  below  Riparia  subsequent  to  the  dates  above  mentioned. 

Besides  the  work  of  rock  removal,  dikes  were  built,  in  accordance 
with  the  approved  project,  at  Wild  Goose  Island  and  Log  Cabin  Rapids. 
These  dikes  have  not  yet  been  fully  completed. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1895. — The 
amount  expended  during  the  fiscal  year  ended  June  30,  1895,  was 
$841.47. 

Results  obtained  during  fiscal  year  ending  June  30,  1895. — Nothing 
having  been  done  during  the  fiscal  year,  no  further  results  have  been 
attained. 

Report  of  operations. — The  only  operations  carried  ou  during  the  year 
were  the  protection  and  care  of  public  property  connected  with  the 
work.  The  boats  and  all  property  were  kept  at  Lewiston,  Idaho,  under 
charge  of  a  watchman.  A  portion  of  the  plant  on  hand  was  borrowed 
for  work  on  the  upper  Columbia^  between  Rock  Island  and  Foster 
Creek  Rapids. 

Recommendations  and  remarks. — The  expense  attendant  upon  starting 
up  work  on  the  river,  getting  boats  ready  and  towed  to  the  scene  of 
operations,  collecting  a  force  of  men  and  materials,  and  the  reverse  of 
this  when  work  ceases  is  so  great  that  with  the  small  amount  of  money 
available  it  was  not  deemed  best  to  expend  it  in  carrying  out  the  proj- 
ect. Unless  some  bowlders  appear  or  the  river  from  Raparia  to  Asotin 
gets  worse  in  some  particulars  it  will  be  in  the  interest  of  economy  to 
hold  the  balance  available  until  enough  more  can  be  added  to  it  to 
justify  the  starting  of  work  on  the  dikes.  The  river  between  Riparia 
and  Asotin  is  an  important  highway  of  commerce.  Besides  the  perma- 
nent work  of  dike  construction  and  regularization,  there  is  and  always 
will  be  required  on  this  river  work  of  a  temporary  character  consisting 
of  the  removal  of  water  and  ice  borne  bowlders  which  lodge  in  the  shal- 
lowest parts  of  the  channel  and  become  dangerous  obstructions,  which, 
even  if  known  and  avoided,  limit  materially  the  loads  that  can  be  car- 
ried on  the  steamboats  plying  on  the  river.  The  work  done  on  the  river 
between  Lewiston  and  Asotin  in  removing  these  bowlders  has  doubled 
the  carrying  capacity  of  the  steamers  employed. 

The  dikes  should  be  completed  as  soon  as  practicable,  and  it  is  recom- 
mended that  an  appropriation  of  $20,000  be  made  for  the  Upper  Colum- 
bia and  Snake,  as  this  amount  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1897. 

Future  operations. — Future  operations  with  the  existing  appropriation 
will  depend  upon  the  condition  of  the  river  when  the  water  goes  down 
to  its  lowest  stage. 
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Money  statement 

July  1,  1894,  balance  unexpended ■ $445.48 

Amount  appropriated  by  act  of  August  17,  1894  5, 000. 00 

5,445.48 
June  30,  1895,  amount  expended  during  fiscal  year 841. 47 

July  1,  1895,  balance  unexpended 4,604.01 

{Amount  (estimated)  required  for  completion  of  existing  project Iudefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  oi'  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 

The  following  returns  are  furnished  by  Mr.  T.  W.  Lee,  superintendent  of  water 
lines,  Oregon  Railway  and  Navigation  Company. 

Shipping. — Following  are  the  names  of  steamboats  operated  by  the  Oregon  Rail- 
way and  Navigation  Company  upon  Snake  River,  between  Riparia  and  Lewiston, 
during  the  fiscal  year  ending  June  30,  1895,  together  with  their  tonnage,  draft,  and 
amount  of  freight  carried. 


Name. 


Freight 
carried. 


Lewiston. 
Almota... 
Spokane  . 


SUMMARY. 

Total  amount  of  freight  carried tons . .         37, 000 

Estimated  value  of  same '. $1,240,000 

Number  of  passengers  carried  during  year 1,530 

Nature  of  freight:  Merchandise,  grain,  fruit,  and  vegetables. 


TT  12. 


IMPROVEMENT  OF  COLUMBIA  RIVER  BETWEEN  HEAD  OF  ROCK  ISLAND 
RAPIDS  AND  FOOT  OF  PRIEST  RAPIDS,  WASHINGTON. 

Description  of  original  condition. — The  portion  of  the  Columbia  from 
the  head  of  Rock  Island  Rapids  to  the  foot  of  Priest  Rapids  is  about 
60  miles  in  length.  The  river  flows  generally  through  a  deep  canyon. 
The  bauks  for  the  greater  part  of  the  way  are  nearly  precipitous  bluffs 
from  1,000  to  3,000  feet  high,  composed  of  columnar  black  basalt.  The 
country  bordering  the  river  is  rocky  and  sterile. 

The  principal  obstructions  to  the  navigation  of  this  portion  of  the 
river  are  Rock  Island,  Cabinet,  and  Priest  rapids. 

At  Rock  Island  Rapids  the  river  has  cut  around  both  sides  of  a  large 
island  of  rock.  The  channel,  however,  on  each  side  is  very  much 
obstructed  with  reefs,  rocks,  and  points  sharply  projecting  from  the 
shore.  The  result  is  a  waterway  so  mucfh  restricted  at  all  stages  as  to 
dam  up  thewaters  to  the  extent  that  they  escape  over  liues  of  very 
steep  slope  and  amidst  great  masses  of  reef,  rocks,  and  high  projecting 
islands.  A  great  reef  is  found  a  short  distance  above  the  head  of  the 
island  which  has  caused  extensive  deposits  of  gravel,  nearly  choking 
the  channel  at  low  water.  The  river  here  has  a  fall  of  10  feet  in  3,000 
eng  95 213 
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feet,  and  12J  feet  in  8,000  feet  at  a  stage,  as  nearly  as  can  be  ascertained, 
of  4  feet  above  dead  low  water. 

At  Cabinet  Rapids  a  mass  of  basaltic  rock  projects  from  the  left 
shore  nearly  two-thirds  across  the  channel  of  the  river,  deflecting  the 
current  and  causing  it  to  impinge  upon  the  nearly  vertical  rocks  of 
the  right  bank.  Other  masses  of  rock  exist  in  the  channel  in  and  about 
the  main  rapids.  The  fall  here  is  10  feet  in  a  distance  of  &,000  feet. 
At  Priest  Rapids  there  are  seven  principal  rapids  extending  over  a 
length  of  10  miles  of  river.  The  total  fall  in  this  distance  is,  at  low 
water,  72  feet,  and  at  high  water  about  63A  feet. 

In  all  these  rapids  the  river  runs  through  and  over  hard,  rough,  and 
jagged  basaltic  rocks. 

Plan  of  improvement. — The  plan  of  improvement  under  which  work 
has  been  carried  on  consists  in  removing  obstructing  rocks  and  reefs 
at  Priest,  Cabinet,  and  Rock  Island  rapids,  and  putting  in  at  all  loca- 
tions where  they  would  be  convenient  iron  posts  and  ringbolts  to 
which  ascending  boats  could  make  fast  their  lines  and  then  wind  them- 
selves up  over  the  rapids  by  means  of  their  steam  capstans,  with  which 
all  such  boats  would  properly  be  provided. 

The  estimated  cost  of  the  work  proposed  was  $560,000,  but  subse- 
quent study  and  consideration  are  convincing  to  the  fact  that  neither 
this  nor  any  other  sum  in  reason  will  be  sufficient  to  attain  the  object 
aimed  at — of  giving  a  commercially  practicable  navigatiQn  past  these 
obstructions  under  the  existing  plan  and  project. 

In  addition  to  this  a  survey  of  the  Columbia  from  the  head  of  Rock 
Island  Rapids  to  the  international  boundary  line  was  authorized  and 
has  been  completed. 

APPROPRIATIONS. 

Act  of  September  19, 1890,  $70,000,  of  which  $10,000,  or  so  much  thereof  as  may  be 
necessary,  may  be*  used  in  the  survey  of  the  Columbia  River  from  the  international 
boundary  line*  to  Rock  Island  Rapids. 

Amount  expended  to  June  30, 1894. — The  amount  expended  to  June 
30, 1894,  was  $61,989.39,  divided  as  follows: 

For  survey  of  river  from  international  boundary  line  to  Rock  Island 

Rapids $10,000.00 

For  improvement  of  river  at  Priest,  Cabinet,  and  Rock  Island  rapids 51, 989. 39 

Results  obtained  to  June  30, 1894. — At  Priest  Rapids  a  large  amount 
of  rock  had  been  removed  from  the  channel  selected  for  improvement, 
without,  however,  benefiting  navigation  to  any  marked  degree. 

At  Cabinet  Rapids  a  number  of  projecting  rocks  along  the  right 
bank  had  been  removed,  and  some  rocky  island  masses  near  the  left 
bank  were  honeycombed  with  drifts  and  drill  holes,  loaded  with  dyna- 
mite, and  blasted,  dividing  the  rook  into  small  fragments,  which  were 
gashed  away  by  subsequent  high  waters. 

A  pumber  of  ringbolts  have  also  been  put  in  at  various  points  along 
the  river  for  convenience  of  boats  lining  over  the  rapids,  should  they 
attempt  it. 

The  work  at  Rock  Island  Rapids  was  conducted  with  the  object  of 
removing  from  the  right  bank  obstructions  which  interfered  with  boats 
in  lining  up  during  the  higher  stages  of  the  river,  and  which  endan- 
gered them  in  running  down. 

The  work  which  has  been  done  at  Cabinet  and  Rock  Island  rapids 
would  be  of  benefit  to  navigation  if  any  existed. 

The  survey  of  the  river  from  the  international  boundary  line  to  the 
mouth  of  the  Okanogan  was  completed.    •  ♦ 
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Amount  expended  during  fiscalyear  ending  June  30, 1895. — The  amount 
expended  during  the  fiscal  year  ending  June  30, 1895,  was  $5,385,31. 
Of  this  amount  $5,379.90  was  expended  on  the  improvement  of  the 
Columbia  River  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Washington,  as  authorized  by  the  river  and  harbor  act  of  August  17, 
1894.  The  remainder,  $5.41,  was  expended  prior  to  the  passage  of  that 
act  in  connection  with  office  expenses  and  care  of  property. 

Results  obtained  during  fiscal  year  ending  June  3Q,  1895. — As  no  work 
was  done  to  the  river  between  the  head  of  Rock  Island  Rapids  and  the 
foot  of  Priest  Rapids  in  the  way  of  improvement,  the  results  obtained 
do  not  vary  from  those  above  reported. 

The  survey  authorized  by  the  appropriation  has  been  completed  and 
the  results  published. 

Recommendations  and  remarks. — I  desire  to  invite  attention  to  the 
statements  under  this  head  in  my  annual  report  for  1891  on  the"  Upper 
Columbia  from  the  head  of  Rock  Island  Rapids  to  the  foot  of  Priest 
Rapids"  and  the  "  Upper  Columbia  and  Snake,"  pages  3212  and  3226, 
Report  to  Chief  of  Engineers. 

As  the  improvement  of  this  river  by  any  system  of  regularization  to 
give  practical  navigation  appears  to  be  chimerical,  and  as  there  is  no 
navigation  of  the  river,  no  further  appropriation  is  suggested  for  the 
work. 

Attention  is  invited  to  the  fact  that  by  the  terms  of  the  river  and 
harbor  act  of  August  17, 1894,  the  money  remaining  from  this  appro- 
priation is  made  available  for  improving  the  stretch  of  river  from  Rock 
Island  Rapids  to  Foster  Creek  Rapids.  This  is  considered  as  a  final 
abandonment  of  the  project  between  the  head  of  Rock  Island  Rapids 
and  the  foot  of  Priest  Rapids. 


Money  statement. 

id 

daring  fiscal  year. . 

J  uly  1, 1885,  balance  unexpended 2, 625.  30 


July  1, 1894,  balance  unexpended $8, 010. 61 

June  30, 1886,  amount  expended  during  fiscal  year 5, 385. 81 


COMMERCIAL  STATISTICS. 


There  is  no  commerce  of  any  kind  on  the  portion  of  the  Upper  Columbia  from  the 
foot  of  Priest  Rapids  to  the  head  of  Rock  Island  Rapids. 


TTl3. 


IMPROVEMENT  OF  COLUMBIA  RIVER  FROM  ROCK  ISLAND  RAPIDS  TO 
FOSTER  CREEK  RAPIDS,  WASHINGTON. 

This  is  a  new  stretch  of  the  Columbia  River,  the  improvement  of 
which  has  never  hitherto  been  provided  for,  and  it  is  deemed  proper  to 
report  upon  it  separately. 

Description  of  original  condition. — This  portion  of  the  river  is  80  miles 
in  length.  It  flows  through  a  deep  canyon  with  an  average  fall  of  2.2 
feet  per  mile.  The  river  has  sufficient  water  for  all  purposes  of  navi- 
gation, aud  the  only  difficulties  in  the  way  of  navigation  are: 

1st  The  generally  swift  currents. 

2d.  Rocks  here  and  there  which  occupy  dangerous  and  unknown  positions,  and 

3d.  The  rapids  at  tfce  Methow,  Entiat,  and  Wenatchee  Rivers. 
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The  river  is  navigated  from  the  mouth  of  the  Okanogan,  which  is 
practically  at  Foster  Creek  Rapids,  down  to  Wenatchee,  where  connec- 
tion is  made  with  the  Great  Northern  Railroad. 

Plan  of  improvement. — During  the  season  just  passed  a  survey  with 
project  for  improvement  of  this  portion  of  the  river  was  made.  This 
has  been  the  subject  of  a  special  report,  but  has  not  yet  been  finally 
adopted. 

In  the  meanwhile  a  temporary  project  of  improvement  was  made, 
based  upon  a  preliminary  examination.  The  project  contemplates  the 
removal  of  obstructive  rocks  at  Rocky  Reach  and  Methow  Rapids  and 
at  such  other  places  as  may  be  found  necessary.  Also  to  put  in  dead- 
men  or  other  suitable  anchorages  as  points  of  support  for  lining  up  at 
Entiat  and  Methow  Rapids,  and  to  put  in  a  timber  boom  at  Entiat  Rap- 
ids. This  boom  is  designed  to  enable  bo&tmen  to  carry  a  line  to  a 
deadman  located  on  an  island  conveniently  situated  for  boats  lining 
up  over  the  rapids. 

Appropriation. — The  river  and  harbor  act  of  August  17, 1894,  con- 
tained the  following  item : 

The  Secretary  of  War  may,  in  his  discretion,  expend  the  unexpended  balance, 
eight  thousand  two  hundred  and  ten  dollars  and  ninety-two  cents,  of  the  appropria- 
tion heretofore  made  for  the  improvement  of  the  Columbia  River  between  the  head 
of  Rock  Island  Rapids  aud  the  foot  of  Priest  Rapids,  Washington,  for  the  building 
of  a  snag  boat  for  use  on  the  Columbia  River  between  Rock  Island  Rapids  and  Fos- 
ter Creek  Rapids,  and  for  such  other  work  as  may  be  necessary  for  the  improvement 
of  navigation  of  said  river  within  the  above  named  limits. 

At  the  time  of  the  passage  of  the  bill,  this  amount  had  been  reduced 
to  $8,005.20. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1895. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  was 
$5,379.90. 

Results  obtained  during  the  fiscal  year  ending  June  30, 1895. — The 
results  obtained  to  June  30, 1895,  were  the  removal  of  a  considerable 
amount  of  rock  at  Eocky  Reach  and  at  the  Methow  Rapids,  thereby 
benefiting  navigation,  and  the  completion  of  a  project  for  improving 
ordinary  navigation  through  Entiat  Rapids.  * 

Report  of  operations. — Mr.  C.  P.  B.  Haskell  was  designated  to  take 
charge  of  the  work,  and  he  commenced  active  operations  on  February 
20,  1895.  The  remainder  of  February  was  consumed  in  organizing 
a  working  force  and  assembling  the  requisite  plant  at  Wenatchee.  A 
small  steam  ferryboat  was  hired  and  put  in  condition  for  quartering 
the  working  force,  and  for  working  on  the  obstructive  rocks,  A  steam 
drill  was  supplied  and  the  tools  and  appliances  were  mostly  supplied 
by  borrowing  from  other  appropriations. 

During  March  the  whole  outfit  moved  to  Rocky  Reach  and  proceeded 
with  the  work  of  rock  removal.    This  continued  all  the  month. 

During  April  the  river  got  too  high  to  work  advantageously  at  Rocky 
Reach,  and  the  outfit  moved  to  the  Methow  Rapids.  Here  the  work 
progressed  very  satisfactorily  until  May  20,  when  an  accident  occurred 
by  which  Mr.  Haskell,  Mr.  Barton,  one  of  his  best  workmen,  and  a 
lady,  Mrs.  Pro  well,  lost  their  lives  by  drowning  in  the  Methow  Kapids. 

Mr.  Phillip  G.  Eastwick  was  sent  up  to  assume  charge  of  the  work. 
Work  continued  under  his  direction  until  June  12,  when  the  high  water 
caused  a  cessation  of  operations.  The  boat  was  dispensed  with,  the 
force  disbanded,  and  the  property  and  tools  stored  at  Wenatchee.  The 
end  of  the  fiscal  year,  June  30, 1895,  saw  all  operations  suspended. 

Recommendations  and  remarks. — The  improvement  of  this  stretch  of 
river  having  been  made  the  subject  of- a  special  survey  and  report,  it  is 
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not  considered  necessary  to  make  any  recommendation  as  to  further 
appropriations  here. 

Future  operations.— When  the  water  goes  down  in  the  fall,  ic  is 
expected  to  build  the  boom  for  the  Entiat  Rapids  and  to  put  in  the 
deadmen  posts,  etc.  After  this  is  completed,  any  money  left  over  will 
probably  be  expended  in  rock  removal. 

Money  statement 

The  unexpended  balance  of  the  appropriation  for  the  improvement 
of  the  Columbia  River  between  the  head  of  Rock  Island  Rapids  and 
the  footof  Priest  Rapids,  made  available  for  the  work  by  the  river  and 
harbor  act  of  August  1 7, 1894,  was  $8,005.20.  Of  this  amount  $5,379.90 
has  been  expended,  leaving  a  balance  available  of  $2,625.30. 


REPORT  OP  MR.  PHILLIP  G.  EASTWICK,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Portland,  Oreg.,  June  20 t  1895, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  upon  the  im- 
provement of  the  Colombia  River  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Washington,  during  the  past  season : 

The  work  was  commenced  in  February,  1895,  under  the  .local  charge  of  Mr.  C.  F.  B. 
Haskell,  assistant  engineer,  and  continued  by  him  until  May  20,  1895,  when  he  was- 
accidentally  drowned  at  Methow  Rapids.  I  was  immediately  assigned  to  the  charge 
of  the  work,  and  arrived  at  Methow  Rapids  on  May  27,  the  work  during  the  interval 
being  carried  on  nnder  the  charge  of  the  foreman.  The  work  continued  until  June 
12,  when,  the  high  water  precluding  further  operations,  it  was  closed  down  and  the 
force  discharged. 

As  the  Government  owned  no  scow  that  was  available  for  the  work,  the  steam  ferry- 
boat Wenatchee  was  hired  for  use  on  the  work.  This  boat  was  put  into  a  condition 
suitable  for  the  work  on  hand  by  making  needed  repairs  and  fitting  it  with  rudders 
and  with  quarters  suitable  for  twenty  men.    This  work  was  completed  by  March  9. 

It  had  been  decided  to  confine  all  work  during  the  season  to  three  obstructions  on 
the  river,  namely,  Rocky  Reach,  Entiat  Rapids,  and  Methow  Rapids. 

Work  at  Rocky  Reach  was  commenced  March  11.  This  involved  the  removal  from 
the  channel  of  several  submerged  rocks  and  a  part  of  a  reef  dangerous  to  steamboat 
navigation  at  low  water,  and  the  breaking  up  and  the  scattering  of  many  large 
bowlders  on  the  left  bank,  which  in  high  water  prevented  steamers  from  taking 
advantage  of  the  slower  current  found  there. 

Three  submerged  rocks  and  a  considerable  part  of  the  submerged  reef  were  removed 
from  the  low- water  channel.  The  reef  proved  to  be  much  more  extensive  than  earlier 
examinations  had  indicated.  It  was  quite  effectually  shattered  by  a  liberal  use  of 
giant  powder  in  drill  holes  and  sack  shots.  Many  of  the  large  fragments  were 
removed  by  grappling  hooks  and  chain  slings,  aided  by  the  use  of  the  steamboat, 
and  some  of  the  reef  was  broken  into  small  fragments  and  scattered  by  the  powder. 
Twelve  holes,  having  an  average  depth  of  3  feet  7  inches,  were  drilled  in  this  reef, 
loaded  with  powder,  and  fired.    In  addition  to  this,  numerous  sack  shots  were  fired. 

Sixty  holes,  of  a  total  length  of  175  feet  8  inches,  were  drilled  in  bowlders  along 
the  shore  and  the  bowlders  blasted. 

The.  amount  of  rock  removed  from  the  reef  and  shore  at  Rocky  Reach  is  estimated 
at  613  cubic  yards. 

When  work  at  Rocky  Reach  was  begun  the  water  was  about  3  feet  above  its  ordi- 
nary low-water  stage.  During  the  progress  of  the  work  it  rose  gradually.  Owing 
to  the  rising  water  the  work  at  this  place  was  necessarily  temporarily  abandoned  at 
the  close  of  March.  Work  at  this  place  can  only  be  advantageously  done  when  the 
water  is  near  to  lowest. 

On  April  1  the  steamer  engaged  on  the  work  was  started  up  the  river.  Owing  to 
the  inefficient  speed  of  the  steamer  and  the  strong  currents  encountered,  which 
necessitated  a  resort  to  lining,  the  progress  was  slow.  The  journey  to  Methow 
Rapids  occupied  eight  days,  four  of  which  were  spent  in  getting  up  to  the  mouth  of 
the  Entiat  River,  over  a  reach  where  swift  water  prevails. 
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The  improvements  contemplated  at  Methow  Rapids  include  the  removal  of  as  much 
as  possible  of  Islands  A  and  B  and  the  Point  C,  at  and  near  the  left  bank,  near  the 
head  of  the  rapids;  the  removal  of  bowlders  over  a  distance  of  800  feet  from  the 
right  bank  in  the  vicinity  of  Point  D,  near  the  foot  of  the  rapids,  and  the  grading  of 
a  trail  or  runway  at  the  same  place  for  the  use  of  steamboat  men  in  leading  forward 
their  assisting  lines  when  at  high  water  they  are  compelled  to  line  up  over  that  part 
of  the  rapids.  In  addition  to  the  work  of  rock  removal,  ringbolts  are  to  be  placed  in 
suitable  places  for  use  when  lining  up  the  rapids. 

The  localities  named  are  shown  on  the  map  of  survey  made  last  winter  by  Mr.  C. 
F.  B.  Haskell,  assistant  engineer. 

At  Island  A  8  holes,  having  a  total  length  of  44  feet  6  inches,  were  drilled  and 
loaded,  and  182  oubio  yards  of  rock  removed,  lowering  the  island  11  feet. 

At  Island  B  34  holes,  having  a  total  length  of  135  feet  5  inches,  were  drilled  and 
loaded,  and  524  cubic  yards  of  rock  removed,  lowering  the  island  10  feet.  - 

Some  time  was  spent  at  these  islands  in  removing  the  broken  rock  into  deep  water. 

At  Point  C,  locally  known  as  the  Fish  Trap,  work  was  commenced  on  tne  outer 
end  and  continued  near  the  shore  as  the  water  rose;  103  holes,  having  a  total  length 
of  575  feet,  were  drilled  and  loaded  in  the  ledge  rock  of  this  point,  and  1,132  cubic 
yards  removed.  In  addition  to  this,  about  300  cubic  yards  of  loose  bowlders,  which 
did  not  require  blasting,  were  removed. 

It  is  estimated  that  from  4  to  6  feet  depth  of  rocks  was  shattered  on  this  point, 
which,  owing  to  the  high  water  prevailing,  could  not  be  removed  at  the  time.  It  is 
quite  probable  that  some  of  this  will  be  removed  to  deep  water  by  the  strong  cur- 
rents prevailing  at  high  water.  At  the  root  of  the  point  the  ridge  of  Point  C  was 
lowered  7  feet.  At  the  outer  end  a  greater  abatement  was  made,  but  owing  to  high 
water  its  extent  could  not  be  ascertained. 

At  Island  B  and  Point  C  crevices  and  potholes  in  the  rock  were  loaded  and  fired. 
When  the  conditions  were  favorable  the  results  were  eminently  satisfactory,  and 
were  attained  at  a  much  leas  cost  than  by  drilling. 

The  rising  waters  stopped  work  at  Point  C,  and  it  was  necessary  to  leave  this  in  a 
very  unfinished  condition. 

On  May  14  work  on  tho  left  bank  at  the  head  of  Methow  Rapids  was  Closed  and 
the  plant  removed  to  the  foot  of  the  rapids  on  the  right  bank  below  Point  D.  Here 
the  bank  of  the  river  for  a  length  of  800  to  900  feet  immediately  above  the  then  pre- 
vailing water  line,  and  as  far  below  the  water  line  as  was  accessible,  was  cleared  of 
all  large  bowlders  and  the  surface  so  smoothed  down  that  steamers  could  line  up 
without  danger  of  contact  with  bowlders. 

A  trail,  or  runway  925  feet  long,  for  use  of  the  steamboat  men  in  carrying  lines 
ahead,  was  made  at  this  place. 

There  were  removed  from  the  beach  at  and  near  Point  D  271  bowlders,  most  of 
them  large,  aggregating  1,304  cubic  yards. 

In  addition  to  the  work  of  rock  removal,  ringbolts  were  placed  at  the  Methow 
Rapids  for  use  in  lining  up  past  the  points  13  and  C. 

The  work  having  been  completed  at  Methow  Rapids  Jo  the  extent  permitted  by  the 
stage  of  the  water,  and  high  water  precluding  further  work,  the  work  was  closed  on 
June  12,  the  property  stored,  and  the  force  discharged. 

The  amount  of  rock  removal  during  the  season's  work  sums  up  as  follows : 

Cubic  yank. 

Rocky  Reach „ 618 

Methow  Rapids : 

Island  A 182 

Island  B ....      524 

Point  C 1,438 

*    Point  D 1,304 

3,442 

Total 4,055 

The  project  of  improvement  includes  the  construction  of  a  boom  about  GOO  feet 
long,  made  of  square  timbers  of  short  sections,  to  be  placed  at  Entiat  Rapids  for  use 
as  a  runway  for  steamboat  men  in  leading  lines  ahead,  and  it  was  first  intended  to 
oonstruot  this  before  closing  down  work  for  the  season.  As,  however,  the  boom 
would  not  be  required  for  use  until  low  water,  late  in  the  fall,  and  as  at  that  time 
its  construction  could  be  made  to  better  advantage,  its  construction  was  deferred 
until  the  resumption  of  work  nest  season. 

In  its  present  oondition  the  principal  obstructions  to  the  navigation  of  the  river 
are  at  Rocky  Reach,  Entiat  Rapids,  and  Methow  Rapids. 

At  Rocky  Reach  work  on  the  removal  of  the  submerged  reef  should  be  continued. 
The  extent  of  this  work  can  not  be  estimated  until  after  a  further  examination  at 
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low  Water.    The  navigation  is  badly  impeded  here  at  low  water  by  this  submerged 
reef. 

At  Entlat  Rapids  no  reasonable  expenditure  of  money  applied  to  rock  cir  gfavel 
removal  will  improve  it.  A  boom,  to  be  nsed  as  a  ran  way  for  use  in  leading  lines 
ahead,  is  in  contemplation.  This  boom  is  required  only  at  low  water.  As  it  can  be 
most  economically  built  on  the  island  to  which  it  is  to  be  anchored,  and  as  that  island 
is  submerged  at  high  water,  its  construction  is  preferably  deferred  until  the  abating 
waters  leave  the  island  uncovered. 

At  Methow  Rapids  the  ridge  extending  from  Point  C  calls  for  much  additional  work 
to  reduce  it  about  7  feet  below  the  present  level.  When  this  is  done  it  is  believed 
that  lining  will  not  have  to  be  resorted  to  at  any  stage. 

The  removal  of  the  rock  ridge  putting  out  from  the  left  bank  opposite  the  Point  D 
is  worthy  of  consideration.  The  top  ot  the  ridge  is  but  a  few  feet  submerged  at  high 
water,  so  that  the  cross*sectional  area  at  high  water  is  but  little  increased  over  that  of 
low  water.  The  result  is  a  strongly  intensified  current  at  that  place  at  hitcn  water. 
The  removal  of  a  large  part  of  this  reef  will,  it  is  believed,  so  rar  reduce  the  inten* 
sitv  of  the  current  as  to  do  away  with  the  need  of  lining  at  this  place. 

An  approximate  estimate  of  the  quantity  of  rock  to  be  removed  from  this  ledge  is 
12,000  cubic  yards. 

Very  respectfully,  your  obedient  servant, 

_  Phillip  G.  Eastwick,  Assistant  Engineer* 

Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U*  S.  A. 


COMMERCIAL  STATISTICS. 

The  following  information  relative  to  the  commerce  of  this  portion  of  the  upper 
Columbia  River  for  the  fiscal  year  ending  June  30,  1895,  was  furnished  by  Mr.  C.  F, 
B.  Haskell,  late  assistant  engineer  in  local  charge  of  works : 

One  steamboat,  the  City  of  EUensburg,  connects  with  the  Great  Northern  Railway 
at  Wenatchee,  and  runs  to  Virginia  City,  near  the  mouth  of  Okanogan  River,  64| 
miles,  making  two  round  trips  each  week.  Nature  of  cargo  carried  on  upper-river 
trips,  general  merchandise;  nature  of  cargo  carried  on  down-river  trips,  ore  and 
grain. 

Average  amount  of  freight  carried  on  round  trip tons*.  80 

Total  amount  of  freight  carried  by  steamer  during  year do ... .       6, 000 

Estimated  value  of  same *.  $180,000 

Total  number  of  passengers  carried  during  year 1, 350 

Extensive  gold  and  silver  mining  on  Squaw  and  State  creeks  has  been  undertaken 
since  date  of  last  report.  The  results  so  far  are  promising.  The  former  creek  is  a 
tributary  of  the  Methow  River,  and  the  latter  rises  on  the  western  slope  of  the 
divide  separating  the  Methow  and  8kagit  rivers. 


T  T  14. 

IMPROVEMENT  OF  WILLAPA  RIVER  AND  HARBOR,  WASHINGTON. 

The  first  appropriation  for  tliis  work  was  made  in  the  river  and  har- 
bor act  approved  July  13, 1892. 

•  Description  of  original  condition. — Willapa  Harbor,  formerly  known 
as  Shoalwater  Bay,  connects  with  the  Pacific  Ocean  28  miles  to  the 
north  of  the  entrance  to  the  Columbia  Biver.  The  only  portion  of  the 
harbor  to  which  any  consideration  in  the  way  of  improvement  has  been 
given  is  that  in  the  vicinity  of  South  Bend,  the  principal  city  of  the 
harbor,  and  the  terminus  of  the  railroad  from  the  main  line  of  the 
Northern  Pacific  at  Ohehalis. 

South  Bend  is  situated  very  near  the  mouth  of  the  Willapa  River, 
Just  at  the  upper  limits  of  the  town  the  river  divides  itself  into  a  main 
Channel,  and  a  secondary  channel ;  the  latter  known  as  Maiiboat  Slough. 
This  division  of  the  waters  caused  bars  to  form  in  the  main  channel  at 
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both  the  upper  and  lower  ends  of  the  slough.  There  were  also  several 
bars  in  the  river  proper  between  South  Bend  and  Willapa  City. 

Plan  of  improvement. — The  plan  of  improvement  adopted  consists  in 
building  a  dike  of  piles,  brush,  and  stone  across  the  head  of  Mail  boat 
Slough,  in  order  to  concentrate  the  ebbing  and  flooding  currents  into 
the  main  channel,  and  thereby  produce  as  great  a  scour  as  possible  on 
the  shoals  at  the  head  and  foot  of  the  slough.  Also  to  dredge  a  chan- 
nel 100  feet  wide  and  8  feet  deep  at  low  water  through  the  reef  just 
below  Willapa  City,  and  to  close  Louderback  Slough  with  a  pile,  brush, 
and  stone  dike  with  the  object  of  compelling  the  currents  to  scour  a 
channel  through  the  bar  in  the  river  at  its  lower  end.  The  estimated 
cost  o£  the  work  is  $31,350. 

The  project  of  August  29, 1894,  approved  by  the  Chief  of  Engineers, 
also  provides  for  cutting  a  channel  through  the  log  jam  of  North  River, 
a  tributary  of  Willapa  Harbor. 

APPROPRIATIONS. 
Act  Of— 

July  13,1892 $18,000 

August  17, 1894 13,350 

Total 31,350 

The  language  of  the  act  of  August  17, 1894,  in  making  this  appropri- 
ation, is  as  follows: 

Improving  Willapa  River  and  Harbor,  Washington:  For  completion,  thirteen 
thousand  three  hundred  and  fifty  dollars:  Provided,  That  in  the  discretion  of  the 
Secretary  of  War  two  thousand  Ave  hundred  dollars  of  the  amount  appropriated 
hereby  for  said  river  and  harbor  may  be  used  in  removing  obstructions  in  North  River 

Amount  expended  to  June  30,  1894. — The  amount  expended  to  June 
30, 1894,  was  $17,501.38,  of  which  $6,318.73  was  expended  in  building 
the  Mailboat  Slough  Dikes,  and  $11,182.65  in  the  work  of  excavating  the 
shoal  bar  below  Willapa  City. 

Results  obtained  to  June  30, 1894. — The  Mailboat  Slough  Dikes  had 
been  completed  at  the  close  of  the  last  fiscal  year,  and  a  channel  was 
completed  through  the  Willapa  City  Shoal  This  channel  was  not 
completed  to  the  full  width  called  for  by  the  project,  owing  to  the  lack 
of  funds. 

The  building  of  the  Mailboat  Slough  dikes  compelled  a  much  stronger 
current  in  the  main  river  along  the  South  Bend  waterfront  and  a  deep- 
ening of  the  water  over  the  bar  at  the  lower  end  of  the  slough. 

Soundings  taken  when  the  dike  was  completed  show  a  deepening  of 
the  water  over  this  bar,  already  brought  about  by  the  action  of  the 
dike,  and  a  marked  widening  of  the  deep  channel  across  it. 

Amount  expended  during  fiscal  year  ending  June  30, 1895. — The  amount 
of  money  expended  during  the  fiscal  year  ending  June  30, 1895,  was 
$3,168.56.  Of  this  amount  $3,081.51  was  expended  on  improving 
Willapa  River,  and  $87.05  on  the  improvement  of  the  North  River. 

Results  obtained  during  the  fiscal  year  ending  June  30, 1895. — The  dik'e 
work  in  the  harbor  and  river  was  completed,  and  the  work  of  dredging 
through  the  shoal  just  below  Willapa  City  was  in  progress  at  the  close 
of  the  fiscal  year. 

No  survey  has  yet  been  made  to  determine  the  effect  of  the  Louder- 
back  Slough  Dike. 

The  work  of  removing  the  log  jam  in  North  River  was  also  under 
way  at  the  close  of  the  fiscal  year,  and  it  is  expected  that  it  will  be 
finished  in  July,  as  far  as  practicable,  until  the  fall  freshets  come  to  help 
the  debris  along  on  its  way  to  the  sea. 
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No  survey  has  been  made  to  determine  accurately  the  deepening  of 
the  channel  at  South  Bend,  but,  from  general  repute,  it  may  be  stated 
that  the  work  done  has  been  successful  in  materially  benefiting  the 
channel. 

It  having  been  decided  to  attempt  to  do  the  North  River  work  by 
contract,  specifications  were  prepared  and  the  work  was  advertised 
December  4,  1894.    Bids  were  opened  December  15, 1894. 

The  following  is  an  abstract  of  the  bids  received: 


No.  i 


Name  and  address  of  bidder. 


Marshall  C.  Rudder  and  Isaac  M.  Kelley,  South  Bend,  Wash. 
I  Geo.  T.  Hitchcock,  Portland,  Ore g 


Making  channel— 


100  feet 
wide. 


$1,980 


50  feet 
vide. 


♦2,175 


Total 


$2,175 
1,980 


For  reasons  stated  in  my  letter  of  December  17, 1894,  the  bid  of 
George  T.  Hitchcock  was  rejected  and  the  contract  awarded  to  Rud- 
der #  Kelley. 

The  contractors  commenced  operations  abont  April  1, 1895,  and  the 
work  was  in  progress  at  the  close  of  the  fiscal  year. 

Under  date  of  December  10, 1894,  the  work  of  dike  building  and 
repair,  and  dredging  in  TVillapa  Harbor  and  River,  was  advertised. 
The  bids  were  opened  January  12, 1895,  and  the  following  is  an  abstract 
of  those  received : 


w.       Name  and  address  of 
Mo\  bidder.  .  ■ 


Chas.P.  Church,  Port- 
land,  Oreg 

James  Francis  Case, 
Portland,  Oreg 

Chas.  L.  Stanley, Wm. 
B.  Mnrdook,  and 
William  R.  Orav, 
South  Bend,  Wash.. 

Marshall  C.  Rudder, 
South  Bend,  Wash.. 

Chas.  O.  Rude,  South 
Bend.  Wash 

Chas.  Swing,  Port- 
land, Oreg. 

Cameron  &  Robertson, 
Portland,  Oreg 

Anthony  A.  Werley, 
South  Bend,  Wash.. 

Dickinson  &  Co.,  Ta- 
coma,  Wash 


Ctt. 


10  '  $12.50 

I 


18       10.00 


CU. 


11 


8* 


13.50 
10.00 


14.00 
15.00 


10.00 
11.00 


18 


20 


18 


(3 

3 

i, 

& 

8 

& 

I 

9 

09 

s. 

2 

w 

09 

I    ! 


Cta. 


Ct:  I  CU. 

I  I 


a  o 

33 


3|'$2.28 


$2.95 
60     3.09 


3.00 
3.50 
2.45 
2.48 
2.35 
3  2.25 
3i   2.35 


6 
10 
4 
3* 
5 
3 
34 


115 
70 
00 
65 
75 


3.50 
2.74 
2.74 


4.44 

3.35 


Total. 


Bike 
building. 


$2,483.00 

3,702.50 
3, 567. 00 
2,500.00 
2,665.50 
2,732.50 
2,430.00 
2, 447, 50 


Dredg- 
ing. 


$2,360.00 
2,472.00 

2,800.00 
2,102.00 
2,192.00 


3,552.00 
2.680.00 


The  contract  for  the  dredging  was  awarded  to  Charles  O.  Rode,  of 
South  Bend,  and  for  the  dike  building  to  Dickinson  &  Co.,  of  Tacoma, 
Wash. 

The  work  of  dredging  was  not  commenced  until  June,  1895.  Opera- 
tions connected  therewith  were  under  way  at  the  close  of  the  fiscal 
year. 

Operations  in  repairing  the  Mailboat  Slough  dikes  and  building  the 
Louderback  Slough  Dike  were  commenced  April  1,  and  the  work  was 
completed  May  31, 1895. 
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The  work  was  under  the  personal  charge  of  Mr.  John  Ztig,  whose 
report  as  to  details  is  herewith. 

Recommendations  and  remarks.— -The  money  appropriated  will  ftilly 
complete  the  work  called  for  by  the  project,  as  well  as  make  the  requi- 
site channel  through  the  North  River  jam. 

Such  being  the  case,  no  further  estimate  is  submitted. 

Future  operations. — Work  will  continue  Until  all  that  which  is  called 
for  by  the  project  is  completed. 

Money  statement. 

July  1,  1894,  balance  unexpended , $496.62 

Amount  appropriated  by  act  of  August  17,  1894...., 13,350.00 

13.848.62 
June  30, 1896,  amount  expended  during  fiscal  year , * 4       3, 168. 56 

July  1,  1895,  balance  unexpended * ,,..     10,680.06 

July  1,  1895,  outstanding  liabilities $1,000.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 2, 175. 00 

3,175.00 

July  1,  1895,  balance  available , 7,505.06 


RfcK>RT  OF  MR.  JOHN  Zt7G,  INSPECTOR. 

Willapa,  Wash.,  June  7, 1895. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
Willapa  River  and  Harbor,  Washington,  for  the  fiscal  year  ending  June  30,  1895: 
I  Under  your  instructions  I  assumed  local  charge  of  these  works  April  1,  1895. 
1  Messrs.  Dickinson  &  Co.,  the  contractors  for  the  construction  of  the  dike  closing 
Louderback  Slough  and  the  repair  of  the  dikes  at  the  head  of  Mailboat  Slough,  sub- 
let the  work  in  part  to  W.  R.  Gray  and  in  part  to  C.  O.  Rude.  The  constructiou 
was  carried  on  under  the  personal  superintendence  and  inspection  of  myself  at  all 
times. 

I  Louderback  Slough  Dike. — The  construction  of  this  work  was  begun  April  8, 1895, 
and  carried  on  with  little  interruption  until  May  80,  when  it  was  completed.  The 
dike  was  located  about  20  feet  above  the  mouth  of  the  slough.  The  depth  of  the 
water  along  the  site  of  the  work  is  about  8  feet  at  mean  lower  low  water,  except 
near  the  banks,  where  the  water  is  shallower.  The  piles  for  this  dike  were  driven 
from  12  to  20  feet  deep  in  the  ground,  according  to  depth  of  water  and  character  of 
the  bottom,  which  is  composed  for  the  most  part  of  mud  and  sand.  The  ends  of  the 
dike  were  carried  well  up  on  the  banks,  the  piles  being  driven  at  high  tide.  To 
provide  passage  for  such  boats  as  have  occasion  to  go  in  and  out  of  the  slough,  an 
opening  30  feet  wide  was  left  in  the  dike.  A  mattress  sill  was  constructed  across 
this  opening  of  brush  fascines  woven  together,  both  parallel  with  and  at  right 
angles  to  the  line  of  the  dike  and  covered  with  stone.  The  surface  of  this  sill  is  2 
feet  below  the  plane  of  mean  lower  low  water.  At  either  end  of  the  opening  dol- 
phins were  provided,  consisting  of  six  piles  driven  round  a  center  pile,  6  feet  apart, 
in  such  a  way  as  to  form  a  hexagon  at  the  base. 

These  piles  were  driven  20  feet  into  the  ground,  cat  off  at  a  uniform  height  of  16 
feet  above  mean  lower  low  water,  and  drawn  together  and  fastened  with  two  wraps 
of  half  inch  wrought-iron  chain. 

The  total  length  of  the  dike,  incl  jding  the  30-foot  opening,  is  228  feet.  There 
are  in  all  84  piles,  including  the  two  dolphins  of  7  piles  each  and  4  guide  piles  for 
the  construction  of  the  mattress  sill.  The  opening  was  located  a  little  to  the  *°atn 
of  the  middle  of  the  dike,  that  section  of  the  dike  north  of  the  opening  being  120 
feet  long  and  the  south  section  78  feet  long.  The  top  of  the  dike  is  10  feet  above 
mean  lower  low  water,  which  is  the  general  elevation  of  the  banks  at  either  end. 

The  entire  work  is  provided  with  a  brush  mattress,  varying  from  2  to  3}  feet  m 
thickness,  according  to  depth  of  water.  This  mattress  is  26  feet  wide,  extending 
10  feet  on  either  side  of  the  dike,  and  consists  of  three  to  five  tiers  of  brush  fascines 
laid  crosswise  and  woven  together  in  both  directions  with  No.  12  annealed  iron 
wire.    It  is  weighted  and  held  in  place  by  a  liberal  covering  of  stone. 
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The  dike  is  lined  throughout  with  3  by  8  inch  timbers,  there  being  seven  strips 
of  these  on  either  side  in  the  north  section  and  six  strips  on  either  side  in  the  south 
section  of  the  dike.  This  timberwork  extends  from  the  level  of  low  water  to  the 
top  of  the  dike.  The  outside  of  the  dike  is  provided  with  a  donble  wale,  bolted  to 
each  pile  and  fastened  to  the  inside  timbers  also.  Each  bent  of  the  strnctnre  has 
'two  3  by  8  inch  cross  braces  spiked  vertically  to  the  piles,  with  three  8-inch  boat 
spikes  in  either  end. 

The  space  between  the  two  rows  of  piles  is  "tied  with  brnsh  fascines,  which  are 
weighted  thoroughly.  This  filling  extends  to  the  top  of  the  dike.  The  brush  used 
for  this  purpose  consists  mostly  of  spruce  Jimbs,  which  make  a  heavy  and  solid 
filling. 

The  banks  at  either  end  of  the  dike  have  been  covered  with  brush  mattresses  well 
wired  and  held  in  place  by  stakes  driven  into  the  ground.  This  shore  protection 
extends  about  10  feet  from  the  dike  on  the  inside,  and  on  the  outside  has  been  car- 
ried out  35  feet  to  guard  against  washing  and  undermining.  The  bank  has  been 
graded  sufficiently  to  make  an  even  and  regular  slope.  The  shore  protection  is 
covered  with  stone  to  a  depth  of  about  12  inches. 

A  small,  shallow  slough  enters  Londerback  Slouch  on  the  south  side,  just  above 
the  root  of  the  dike,  which  closes  it  entirely.  At  this  point  the  mattress  and  shore 
protection  have  been  made  thicker  and  thoroughly  weighted,  and  it  is  believed' that 
this  small  slough  will  gradually  fill  up. 

Mailboat  Slough  dikes.—  These  works  consist  of  one  large  dike  and  three  smaller 
dikes  which  were  constructed  in  1893.  The  main  dike  closes  Mailboat  Slough 
proper,  and  the  smaller  dikes  close  three  small  branches  of  the  same  slough.  At  the 
time  work  was  resumed  on  this  harbor  these  dikes  were  in  generally  good  condi- 
tion. The  filling  in  all  of  them  had  settled  from  2  to  6  feet,  and  a  number  of  the 
timbers  had  been  damaged  or  broken  by  large  snags  and  drift  lodging  upon  the 
dike  at  high  water. 

All  missing  or  broken  timbers  have  been  replaced,  the  filling  in  the  main  dike  has 
been  brought  up  to  a  height  of  4  feet  above  mean  lower  low  water,  and  that  in  the 
smaller  dikes  has  been  brought  to  about  the  general  level  of  the  surrounding  tide 
land,  or  6  to  8  feet  above  mean  lower  low  water.  All  of  these  dikes  are  now  in 
thoroughly  good  repair. 

Shoal  No.  i,  Willapa  River.— The  removal  of  this  shoal,  whfeh  was  begun  in  1893, 
was  not  quite  completed  at  that  time,  owing  to  the  exhaustion  of  available  funds. 
The  completion  of  the  work  is  now  under  contract  with  Charles  O.  Rude,  but  actual 
operations  have  not  yet  oommenced.  The  same  method  of  removal  will  be  pursued 
ae  before,  and  very  probably  the  same  plant  and  apparatus  will  be  used.  The 
material,  which  is  composed  for  the  most  part  of  hard  clay,  will  be  blasted  loose 
with  No.  1-  dynamite  (60  per  cent  nitroglycerin}  and  afterwards  dredged  by  means 
of  a  clam-shell  apparatus,  loaded  on  scows,  and  deposited  well  outside  of  the  channel 
limits  in  shallow  water.  As  there  are  but  775  cubic  yards  of  material  to  be  removed, 
it  is  probable  the  work  will  be  completed  within  two  or  three  months.. 

I  have  made  a  careful  survey  of  this  shoal  to  determine  the  actual  amount  of  mate- 
rial yet  remaining  within  the  limits  of  the  channel. 

This  survey  develops  the  fact  that  much  of  the  material  along  the  north  edge  of 
the  channel  has  scoured  out,  while  theehannel  on  the  south  side  nas  filled  in  consid- 
erably with  sand  and  mud.  At  the  time  work  was  suspended  in  August,  1893,  all  of 
the  material  within  the  channel  limits  had  been  thoroughly  broken  up  by  blasting. 
That  remaining  along  the  north  edge  of  the  channel,  however,  was  not  all  removed. 

About  300  feet  above  the  upper  end.  of  the  shoal  the  river  is  very  narrow  and  deep, 
and,  forming  a  curve  at  the  upper  end  of  the  shoal,  the  natural  channel  is  thrown  by 
the  force  or  the  current  to  the  north.  This  is  rendered  apparent  also  by  the  erosion 
of  the  river  bank  on  the  north  side.  The  eddy  formed  here  accounts  in  part  for  the 
accumulation  of  material  on  the  south  side.  It  is  also  partly  due  to  the  fact  that 
the  material  along  the  south  bank  is  soft  and  shifts  gradually  farther  into  the  river, 
and  as  there  is  no  current  to  speak  of  on  that  side  it  remains  there.  I  therefore 
recommend  that  the  channel  lines  as  established  be  shifted  northward  30  feet.  If 
this  is  done  the  quantity  of  material  to  be  removed  to  secure  a  channel  100  feet  wide 
will  be  considerably  lessened,  and  a  permanent  channel  will  be  secured. 

Remittal  of  North  Miter  jam.— This  work  was  began  April  15, 1895,  and  at  this  date 
is  a  little  more  than  half  done.  The  snags,  trees,  and  miscellaneous  drift,  compos- 
ing this  jam,  form  a  more  compact  mass  in  some  places  than  in  others.  Many  of  the 
logs  are  loose,  but  are  so  hemmed  in  by  the  surrounding  mass  as  to  preclude  their 
removal  until  the  mass  is  broken  up. 

The  method  of  removing  the  more  troublesome  snags  is  as  follows : 

A  wire  cable  is  made  fast  to  the  snag  to  be  removecf,  and  is  passed  through  a  block 
fastened  to  some  fixed  object  on  the  bank.  It  passes  back,  then  through  another 
block  on  the  snag  itself,  and  thence  to  the  drum  of  a  hoisting  engine  of  about  10- 
horsepower.    The  snag  is  thus  hauled  out  into  the  open  river  and  allowed  to  float 
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away,  or  is  hauled  up  on  the  jam  outside  the  limits  of  the  channel.  It  frequently 
happens  that  when  one  of  these  heavy  stumps  is  removed  a  large  part  of  the  sur- 
rounding mass  is  set  free,  and  the  logs  readily  float  away.  Such  snags  as  the  engine 
can  not  handle  are  broken  up  with  dynamite.  The  greater  portion  of  the  material 
thus  far  removed  has  been  allowed  to  float  down  the  river,  along  which  it  is  well 
scattered.  It  is  not  likely  that  any  great  amount  of  it  will  pass  ont  of  the  river 
before  the  fall  freshets  occur.      ♦ 

The  contractors  for  this  work  have  secured  a  subsidy  of  about  half  a  million  feet 
of  logs,  which  are  worth  at  current  rates  $2,250.  As  this  will  constitute  their  profit 
on  the  contract,  it  is  obvious  that  they  will  be  interested  in  keeping  this  channel 
open,  when  it  has  once  been  made,  at  least  until  they  can  market  their  logs.  It  is 
probable  also  that  loggers  and  settlers  will  voluntarily  do  much  toward  keeping  the 
river  clear  of  obstructions,  as  they  can  not  otherwise  get  their  timber  to  the  mill. 
However,  if  it  is  possible,  it  would  be  wise,  I  think,  to  increase  the  width  of  this 
channel  to  100  feet,  as  originally  planned.  Such  a  ohannel  would  be  less  likely  to 
become  jammed  again,  and  would  provide  more  ample  accommodation  and  aid  to 
navigation. 

Materials  used  and  money  expended, 

1.  Construction  of  Louderbaok  Slough  Dike : 

2,832  linear  feet  piling,  at  8*  cents $240.72 

327.21  cords  brush,  at  $2.35 768.95 

243.80  tons  stone,  at  60cents 146.28 

6,944  feet,  B.  M.,  lumber,  at  $11 "76.38 

800  pounds  annealed  iron  wire  at,  3$  cents 26. 00 

400  pounds  spikes,  at  3±  cents 13.00 

66  bolts  complete,  at  18  cents 11.88 

Total  cost  Of  dike 1,283.21 

2.  Repair  of  Mailboat  Slough  dikes : 

107.53  cords  brush  fascines,  at  $2.35 252.69 

102.05  tons  stone,  at  60  cents 61.23 

3,596  feet.  B.M.,  lumber,  at  $11 28.55 

400  pounds  spikes,  at  3$  cents 13. 00 

70  linear  feet  oiling,  at8£  cents 5.95 

10  bolts  complete,  at  18  cents 1. 80 

Total  cost  of  repairs 363.22 

Very  respectfully,  your  obedient  servant, 

John  Zug,  Inspector. 
Capt.  Thomas  W.  Symons, 

Corps  of  Engineers  U.  S.  A. 


COMMERCIAL    STATISTICS. 

Willapa  Harbor  is  in  the  collection  district  of  Puget  Sound.  South  Bend  is  the 
subport  of  entry.  The  nearest  light-house  is  on  Toke  Point,  at  the  north  side  of 
the  entrance. 

The  following  returns  relative  to  the  commerce  of  Willapa  Harbor  and  River,  are 
furnished  by  Deputy  Collector  A.  J.  Ferrandini,  of  the  subport  of  South  Bend;  they 
are  for  the  fiscal  year  ending  June  30,  1895 : 

Arrivals  and  departures  of  vessels. 

The  number  of  vessels  arriving  in  Willapa  Harbor  during  the  year  was  216;  the 
number  departing  was  216.  Of  this  number,  150  were  steam  vessels  and  66  were  sail 
vessels. 

Total  aggregate  tonnage,  arrivals  and  departures,  39,023. 

The  maximum  draft  of  loaded  vessels  was  20  feet. 
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Exports  and  imports. 


Articles. 


Quantity. 


EXPORTS. 

Lumber  OB. 000,000ft.,  B.  M.) 

Salmon  (fresh) 

Salmon  (cases) 

Salmon  (bbls) 

Clams 

Oysters 

Shingles 

Hemlock  extract  (205  bbls.) 

Cranberries 

Spruce  stave  bolts 

Total 


Tons. 

46,000 

75 

850 

10 

125 

3,000 

2,700 

23.7 

100 

3,500 


56.383.7 


Value. 


$207,000 
3,000 
97,000 
800 
2,500 
90,000 
40,500 
2,770 
15.000 
17,000 


475, 570 


Articles. 


IMPOSTS. 

Coal 

General  merchandise 

Agricultural  implements 

Total 


Quantity, 


Tons. 
300 
5,000 
175 


5,475 


Value. 


$1,500 

225,000 

3,500 


230,000 


SUMMARY. 


Estimated 
value. 


Total  exports . 
Total  imports. 


$475,570 
230,000 


One  more  shingle  mill  has  been  established  on  the  harbor  since  date  of  last  report. 

No  vessels  have  been  built  daring  the  year. 

The  following-named  steamers  ply  between  points  on  Willapa  River  and  Harbor: 
Edgar,  City  of  Astoria,  Restless,  and  Favorite;  the  amount  of  freight  handled  by  same 
has  not  been  ascertained. 


T  T  15. 
IMPROVEMENT  OF  GRAYS  HARBOR  AND  CHEHALIS  RIVER,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  approved  July  13, 1892. 

Description  of  original  condition. — The  Chehalis  River  is  the  principal 
tributary  of  Grays  Harbor.  From  the  town  of  Montesano  to  the  bay 
the  river  has  generally  sufficient  water  to  enable  coasting  vessels  to 
reach  Montesano,  but  there  are  four  shoals  which  seriously  incommode 
navigation.  At  the  head  of  Grays  Harbor  the  waters  divide  into  two 
channels,  one  running  down  the  north,  and  the  other  down  the  south 
side  of  the  bay.  There  is  also  a  middle  channel  connecting  the  north 
and  south  channels.  In  consequence  of  the  division  of  the  waters, 
shoals  exist  near  the  head  of  the  bay,  seriously  incommoding  and 
limiting  navigation. 

Plan  0/ improvement — The  plan  of  improvement  adopted  is  to  remove 
the  shoals  from  the  river,  so  as  to  give  a  depth  of  16  feet  at  half  tide, 
by  dredging  and  closing  side  sloughs  and  channels,  and  in  the  bay  to 
build  dikes  of  piles,  brush,  and  stone  to  partially  close  the  south  chan- 
nel, leaving  a  passageway  1,000  feet  wide  and  about  8  feet  deep,  and 
wholly  close  the  middle  channel  with  the  object  of  compelling  more  of 
the  ebbing  and  fldbding  waters  to  flow  through  the  north  channel  and 
scour  away  the  existing  bar. 

The  estimated  cost  of  the  work  proposed  is  $150,000. 

APPROPRIATIONS. 

Act  of— 

July  13, 1892 $50,000 

August  17, 1894 26,000 

Total., ,., , 75,000 


Digitized  by  VjOOQlC 


3406      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


Amount  expended  to  June  30, 1894. —The  amount  expended  to  June  3d 
1804,  was  $49,574.91. 

Results  obtained  to  June  30, 1894. — The  plat  in  my  last  annual  report 
shows  the  location'  of  the  dikes  built  for  the  improvement  of  Grays 
Harbor,  as  they  were  actually  constructed.  The  upper  dike,  from  the 
.  south  shore  of  the  bay  to  Kennies  Island,  was  completed  and  the  dike 
crossing  the  middle  channel  was  partially  completed.  In  this  dike  all 
the  piles  were  driven,  the  mattress  laid,  and  brush  and  stone  added  in 
sufficient  quantities  to  bring  the  mass  up  to  a  low-water  level,  and,  in 
some  places,  above. 

Work  ceased  January  19, 1894,  funds  being  exhausted.  Just  before 
the  completion  of  the  work  a  survey  was  made.  The  results  of  the 
completed  work  are  very  gratifying,  as  the  water  has  deepened  fully  2 
feet  over  Cow  Point  Bar,  near  the  head  of  Bennies  Island,  and  the 
channels  across  the  bar  below  Hoquiam  have  been  readjusted  and  deep- 
ened materially. 

Amount  expended  during  fiscal  year  ending  June  30, 1895. — The  amount 
expended  during  the  fiscal  year  ending  June  30, 1895,  was  $16,217.88. 

Result*  obtained  during  the  fiscal  year  ending  June  30, 1895. — The  work 
heretofore  done  in  dike  building  in  the  bay  continues  to  show  beneficial 
results  in  a  greater  depth  on  the  bars  in  the  north  channel.  It  is 
judged,  however,  that  the  looser  material  of  the  bars  has  been  removed 
by  the  action  of  the  currents,  and  that  the  bottom  now  uncovered  on 
the  bars,  being  of  less  yielding  material,  will  be  but  little  affected  by 
those  currents,  and  will  have  to  be  dredged  in  order  to  obtain  a  greater 
depth  of  channel.  The  channels  which,  before  improvement,  carried  a 
ruling  depth  of  from  5  to  6  feet  have  been  increased  by  the  stronger 
currents  induced  by  the  dikes  to  a  depth  of  from  8  to  11  feet.  A  greater 
depth,  it  is  believed,  can  be  maintained  by  the  existing  works  after  the 
harder  material  of  the  bars  has  been  removed  by  dredging* 

The  construction  of  the  dike  closing  the  middle  channel  had  induced 
a  deflection  of  that  channel  across  the  bar  separating  it  from  the  north 
channel.  This  threatened  to  annul  the  effects  desired  to  be  obtained 
by  the  closing  of  the  middle  channel.  The  construction  of  the  mat- 
tress sill,  extending  from  the  end  of  the  middle  channel  dike  extend- 
ing across  the  bar  to  the  north  channel,  has  effectually  stopped  the 
erosion  on  that  bar. 

The  effect  of  the  dikes  constructed  this  season  on  the  bars  in  the 
Chehalis  River  below  Montesauo  is  not  yet  apparent.  It  is  believed 
that  the  deepening  of  the  channels  through  them  will  have  to  be  assisted 
by  dredging  and  snag  removal. 

Report  of  operations. — Under  date  of  September  20,  1894,  the  work 
of  improving  Grays  Harbor  and  Chehalis  Kiver  was  advertised.  Bids 
were  opened  October  22, 1894,  and  the  following  is  the  abstract  of  those 
received: 


No. 


Name  and  address  of  bidder. 


Cameron  &  Robertson,  Portland, 
Ore* 

Daniel  Kern,  Portland,  Oreg. 

Dickinson  &  Co.,  Tacoma,  wash . 

Pacific  Dredging  Co.,  Tacoma, 
Wash 

King  &  Marrinan,  Seattle,  Wash 

Klng&Kittenger,  Tacoma,  Wash. 


r 


i  !J 


cu. 


cu. 
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$2.50 
2.90 
2.49 


3)  1.80 
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Total. 
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The  bid  of  the  Pacific  Dredging  Company  was  rejected  because  of  its 
incompleteness  in  essential  particulars,  and  the  contract  awarded  to 
Dickinson  &  Co.,  of  Tacoma. 

The  work  to  be  done  consisted  in  making  all  necessary  repairs  and 
additions  to  the  dikes  already  built;  in  completing  the  dike  across  the 
middle  channel  of  Grays  Harbor;  in  laying  a  protecting  brush  mattress 
sill  across  the  mud  fiats  to  the  north  of  the  middle  channel  dike,  and 
in  constructing  four  small  dikes  in  the  Chehalis  River  at  Bents  Island, 
Peels  Slough,  and  Higgings  Island. 

The  actual  work  was  commenced  November  21,  1894,  the  first  work 
undertaken  beiug  the  construction  of  the  protecting  sill  to  the  north 
of  the  middle  channel  dike.  The  work  of  completing  the  middle  chan- 
nel dike  was  also  undertaken  and  pushed  rapidly,  and  was  almost 
completed  when  a  heavy  storm  in  January  seriously  injured  it,  carry- 
ing away  32  piles  and  about  100  cords  of  brush  filling.  This  was 
repaired  and  the  work  nearly  completed  when  in  March  another  acci- 
dent happened,  carrying  away  a  number  of  piles  in  three  places  from 
the  dike.  This  was  repaired  and  the  dike  in  the  weak  places  strength- 
ened by  connecting  the  two  upright  piles  and  the  two  inclined  brace 
piles  by  additional  timber  cross-ties,  6  by  12  inches,  double  bolted  on  at 
low-water  level.  The  filling  of  brush  was  left  out  above  low  water  for 
600  feet  in  the  deepest  part  of  the  old  channel  in  order  to  somewhat 
relieve  the  pressure.  It  is  hoped  that  the  structure  will  stand  long 
enough  to  cause  an  accumulation  of  sand  in  the  channel,  which  will 
permit  the  complete  filling  of  the  dike.  For  further  details  of  opera- 
tions  reference  is  made  to  the  report  of  Mr.  J.  M.  Clapp,  assistant 
engineer,  herewith. 

Recommendations  and  remarks. — The  original  plan  for  the  improve- 
ment of  Grays  Harbor  and  Chehalis  River  contemplated  three  things: 

1.  The  construction  of  dikes  in  the  upper  end  of  the  harbor  proper,  intended  to 
concentrate  a  greater  flow  of  water  in  the  north  channel; 

2.-  The  construction  of  several  small  dikes  in  the  river  below  Montesano,  shutting 
off  side  sloughs,  and  contracting  the  width  so  as  to  concentrate  the  flow  over  the 
existing  bars ;  and 

3.  To  dredge  a  channel  through  the  existing  bars  to  a  depth  of  16  feet  at  half  tide. 

Items  1  and  2  have  been  nearly  completed;  they  will  be  fully  com- 
pleted within  the  next  month,  and  any  further  money  which  may  be 
appropriated  will  be  available  for  dredging  the  shoals  of  the  Chehalis 
River.  It  is  deemed  proper  to  invite  attention  to  the  fact  that  when 
the  project  was  formulated  in  1890-91  there  was  no  railroad  in  opera- 
tion to  Grays  Harbor.  Since  then  the  Northern  Pacific  has  opened  its 
branch  line  going  down  the  Chehalis  River  through  Montesano  to 
Aberdeen  on  the  north  shore  and  Ocosta  on  the  south  shore  of  the  bay. 
The  construction  and  operation  of  this  railroad  materially  decreases 
the  navigable  importance  of  the  Chehalis  River,  and  it  is  questionable 
whether  there  is  at  the  present  time  any  real  necessity  for  opening  up 
this  river  to  coasting  vessels  as  far  as  Montesano,  dredging  through 
the  shoals.  Recent  work  done  on  the  river  in  removing  snags  indicates 
that  some,  or  all,  of  the  shoals  consist  largely  of  snags,  trees,  brush, 
roots,  embedded  in  refractory  clay  aud  sand,  etc.,  which  will  be  difficult 
to  remove.  In  the  years  that  have  elapsed  since  the  examination  and 
survey  were  made  these  shoals  have  changed  somewhat  also.  It  id 
believed  that  the  cost  of  excavating  the  projected  channel  through  the 
shoals  of  the  Chehalis  River  will  be  much  more  than  originally  esti- 
mated on  account  of  the  conditions  above  stated.  It  is  believed  that 
\\  WW  be  welj  to  reconsider  that  feature  of  the  project  which  .looks  tp 
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dredging  a  channel  through  the  shoals  of  the  Ghehalis  River  to  give 
coasting  vessels  access  to  Montesano.  It  is  far  more  desirable  to 
improve  the  entrance  to  the  bay  than  to  thus  improve  the  Chehalis 
River. 

In  view  of  the  above  I  refrain  from  making  an  estimate  of  the  amount 
which  can  be  profitably  expended  upon  the  project  during  the  next 
fiscal  year. 

Future  operations. — The  operations  of  the  immediate  future  will  con- 
sist in  completing  the  small  Chehalis  River  dikes  and  in  repairing  the 
Grays  Harbor  dikes  where  necessary.  The  mattress  sill  in  the  1,000- 
foot  gap  of  the  main  Cow  Point  dike  has  given  evidences  of  deteriora- 
tion by  brush  coming  up,  and  it  is  deemed  proper  to  strengthen  it  by 
the  addition  of  stone. 

Money  statement.  • 

July  1, 1894,  balance  unexpended ^ $425.09 

Amount  appropriated  by  act  of  August  17,1894 25,000.  00 

25,425.09 
June  30, 1895,  amount  expended  during  fiscal  year 16, 217. 88 

July  1, 1895,  balance  unexpended 9,207.21 

July  1, 1895,  amount  covered  by  uncompleted  contracts 4, 500. 00 

July  1, 1895,  balance  available 4,707.21 

(  Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   J.    M.   CLAPP,    ASSISTANT  KNGINEKR. 

Aberdeen,  Wash,,  June  4,  1895. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  the 
improvement  of  Grays  Harbor  aud  Chehalis  River,  Washington,  for  the  fiscal  year 
ending  June  30,  1895 : 

The  river  and  harbor  bill  of  July  13,  1892,  carried  with  it  an  appropriation  of 
|50,000  to  commence  this  improvement. 

Work  was  commenced  under  contract  on  April  1, 1893,  and  carried  on  interruptedly 
until  January  20, 1894,  when  it  was  suspended  owing  to  a  lack  of  funds;  the  dike 
and  mattress  sill  at  the  head  of  the  channel,  aggregating  a  length  of  7,486  feet  of 
dike  and  shore  protection  and  1,000  feet  of  mattress  sill,  was  wholly  completed,  and 
2,300  feet  of  dike  closing  the  middle  channel  partly  completed. 

The  total  length  of  dike  and  mattress  sill  constructed  under  this  contract  was 
10,786  feet. 

These  structures  induced  a  considerable  scour  across  the  lower  end  of  Kennies 
Island  in  the  vicinity  of  the  mouth  of  the  middle  channel.  This  made  a  modifica- 
tion in  the  plans  necessary.  It  was  consequently  decided  to  construct  a  protecting 
sill  across  the  mud  flat  composing  the  lower  end  of  Kennies  Island,  the  location 
selected  being  such  that  a  settling  basin  wherein  sediment  would  collect  would  form 
and  the  scour  of  the  lower  end  ot  the  island  be  stopped. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $25,000  for  continuing 
this  improvement.  Bids  were  in  consequence  called  for  for  continuing  the  work,  as 
follows : 

(1)  The  repairing  of  dikes  already  built  at  the  head  of  the  south  channel  of 
Grays  Harbor. 

(2)  The  completion  of  the  unfinished  dike  across  the  middle  channel. 

(3)  The  construction  of  about  2,000  linear  feet  of  protecting  sill  across  the  mud 
flats  to  the  north  of  the  middle  channel  dikes:  the  construction  of  a  dike  about 
150  feet  long,  closing  the  channel  to  the  north  of  Bents  Island  in  the  Chehalis  Kiver, 
and  the  construction  of  a  dike  about  200  feet  long  at  the  mouth  of  a  small  slough 
south  of  the  head  of  Bents  Island. 

(4)  The  construction  of  a  dike  and  mattress  sill  at  the  mouth  of  Peel  Slough 
about  400  feet  long,  and  a  dike  about  150  feet  long,  closing  the  month  of  a  small 
slough  directly  across  the  Chehalis  Kiver  from  the  mouth  of  Peel  Slough. 
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(5)  The  construction  of  a  dike  about  160  feet  long,  closing  the  mouth  of  a  small' 
slough  which  joins  the  Chehalis  River  near  the  end  of  Higgings  Island 

Acting  under  your  instructions,  I  proceeded  to  Hoquiani,  wash.,  and  resumed  local 
charge  of  the  works  on  this  harbor  November  7,  1894. 

On  this  date  I  met  l£r.  J.  Q.  Barlow,  one  or"  the  firm  of  Dickinson  &  Co.,  who  was 
to  act  in  the  capacity  of  superintendent  for  the  contractors. 

The  result  of  an  inspection  of  the  dikes  constructed  in  1893  showed  them  to  be  in 
the  following  condition : 

The  general  condition  of  the  dike  built  at  the  bead  of  the  south  channel,  and 
commonly  known  as  Cow  Point  Dike,  was  very  good.  The  brush  filling  had  settled 
from  1  to  3  feet  throughout  its  whole  length  of  7,486  feet,  aud  some  of  the  waling 
and  inside  lining  planks  had  been  bioken  down  and  split  by  heavy  drift,  which  had 
lodged  upon  it  at  different  points,  particularly  along  the  tangeuts  numbered  2,  3, 
and4. 

The  condition  of  the  middle  channel  dike,  however,  was  not  so  good.  The  settlement 
of  the  filling  of  this  dike  was  greater  and  'averaged  about  10  feet  for  a  distance  of 
about  1,800  feet.  A  break  had  occurred  in  the  center  of  this  dike,  21  pile  bents,  cover- 
ins  a  length  of  126  feet  of  dike,  having  been  carried  away.  This  break  was  caused, 
it  is  supposed,  by  very  heavy  drift' being  driven  against  the  dike  with  great  force 
by  a  strong  ebb  tide,  intensified,  no  doubt,  by  heavy  swells,  which  occur  at  this 
exposed  part  of  the  harbor.  Soundings  taken  at  this  break  showed  that  the  original 
mattress  had  been  swept  out  and  that  where  the  water  was  originally  but  17  feet 
deep  there  was  now  33  feet  at  mean  lower  low  water. 

Several  of  the  brace  and  strut  piles  were  .gone  and  some  of  the  waling  and  inside 
lining  planks  had  been  broken  down,  showing  that  the  dike  had  at  some  time  sun- 
ported  heavy  drift— a  part  of  the  harvest  of  the  Chehalis  River  at  freshet.  No 
other  damage  had  occurred. 

Owing  to  the  unfinished  condition  in  which  this  dike  was  left  in  January,  1894, 
some  damage  was  expected,  and  it  was  a  surprise  that  it  was  not  greater. 

Active  operations  began  on  November  22,  1894,  when  the  first  piles  were  driven 
for  the  construction  of  the  protection  sill  across  the  lower  end  of  Rennies  Island. 
The  pile  driving  was  continued  at  each  high  tide  when  the  weather  would  permit 
until  December  15,  when  the  last  of  the  320  piles  in  this  structure  was  driven. 

On  November  27  Mr.  John  Zug  relieved  me  and  took  local  charge  of  the  works  as 
inspector  and  I  returned  to  Portland  for  work  in  the  office  there. 

Protection  rill. — The  only  new  work  begun  in  the  harbor  was  the  protection  sill 
across  the  mud  flats  at  the  lower  end  of  Rennies  Island;  it  consisted  of  a  mattress 
of  brush  20  feet  wide  woven  around  a  single  row  of  piles,  and  was  constructed  as 
follows : 

Commencing  at  the  north  end  of  the  middle  channel  dike,  a  single  row  of  piles 
was  driven  16  feet  or  more  into  the  ground,  their  tops  being  10  feet  above  the  tide 
flats.  The  distance  between  the  piles  was  10  feet  from  center  to  center.  This  row 
of  piles  formed  a  line  running  obliquely  to  the  main  channel  and  about  at  right 
angles  to  the  ebbing  and  flooding  waters  across  the  flats.  At  a  distance  of  2,600 
feet  from  the  middle  channel  dike,  the  south  shore  of  the  main  or  north  channel 
was  reached.  Here  a  deflection  in  the  line  of  piles  was  made  to  the  right,  follow- 
ing the  line  up  the  bank  of  the  main  channel  a  distance  of  about  600  feet. 

In  the  mattress  construction  a  layer  of  bundles  of  brush  20  feet  long  was  laid  at 
right  angles  to  the  line  of  the  sill,  the  middle  of  each  bundle  being  on  the  line  of 
the  poles.  These  bundles  were  securely  woven  together  in  three  places  with  No.  12 
annealed  iron  wire.  On  top  of  this  layer  a  second  layer  of  bundles  of  brush  was 
laid  longitudinally;  this  was  similarly  woven  together  and  fastened  to  the  lower 
layer  with  wire.  A  third  layer  of  bundles  was  then  laid  transversely  and  secured 
together  and  to  the  second  layer  in  the  same  manner.  The  mattress  was  made  con- 
tinuous throughout  its  entire  length  of  3,200  feet  and  securely  weighted  with  stone, 
which  holds  it  in  position.  No  floats  were  used  in  this  construction,  the  work  being 
carried  on  at  low  tide. 

On  each  side  of  the  row  of  piles  there  was  a  bolted  wale,  3  by  6  inch  plank,  the 
upper  edge  of  which  was  9  feet  4  inches  above  the  mud  flat.  Each  plank  of  which 
this  wale  was  formed  overlapped  the  adjacent  plank  4  feet,  the  junction  being  at  a 
pile  and  the  overlapping  end  2  feet  from  the  center  of  the  pile. 

Middle  Channel  Dike.— Owing  to  the  continued  stormy  weather  the  repair  and  com- 
pletion of  the  middle  channel  dike  was  necessarily  slow  and  tedious,  the  contract- 
ors experiencing  considerable  difficulty  in  getting  the  material  in  condition. 

On  December  19, 1894,  the  work  of  pile  driving  in  the  break  in  this  dike  was  begun, 
and  finished  on  December  22.  Eighty-five  piles  from  40  to  60  feet  long  were  used  in 
the  construction  of  this  section,  forming  21  4-pile  bents.  Early  in  January  the 
mattress,  consisting  of  nine  tiers  of  fascines  securely  woven  together  in  five  places 
with  No.  12  annealed  iron  wire,  was  successfully  placed  and  sunk  in  position  with 
stone. 
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.  Then  commenced  the  filling  of  the  dike  with  brash,  hut  on  January  14, 1895,  before 
this  had  proceeded  far,  a  break  occurred  in  this  new  section. 

The  work  was  inspected  aud  the  conditions  investigated  by  Lieutenant  Shnnk  on 
the  18th.  The  conclusion  arrived  at  was  that  the  contractors  had  not  exercised  due 
care  in  bracing  the  dike  and  that  they  were  wholly  responsible  for  the  lost  occa- 
sioned by  the  break.  Repairs  were  again  made  to  this  dike  in  February  and  March, 
and  the  beginning  of  the  end  of  work  was  in  sight,  when  again,  on  March  10,  five 
small  breaks  in  the  dike  occurred. 

Under  your  instructions  I  made  an  examination  of  the  dike  and  an  investigation 
into  the  cause  of  their  occurrence  and  concluded  that  the  damage  was  entirely  due 
to  the  failure  on  the  part  of  the  contractors  to  exercise  due  precaution  against 
disaster,  in  that  they  had  neglected  to  properly  cross-tie  and  brace  the  structure,  and 
recommended  that  the  contractors  be  required  to  repair  the  damages  at  their  own 
cost. 

On  April  1  I  resumed  personal  charge  of  the  works,  relieving  Mr.  Zug,  who  was 
transferred  to  the  Willapa  Harbor  work. 

The  work  of  repairing  these  works  was  begun  on  March  29  and  was  successfully 
completed  on  May  1,  1895. 

On  May  20,  the  .works  in  the  harbor  having  been  completed,  the  small  force  that 
had  been  left  behind  to  finish  up  joined  the  main  crew,  which  had  commenced  work 
on  the  Chehalis  River  on  May  3. 

'  A  careful  examination  of  the  different  channels  in  the  vicinity  of  the  shoals  where 
the  improvements  on  the  Chehalis  River  are  to  be  made  showed  that  it  was  necessary 
to  construct  six  short  dikes  whose  length  aggregated  1,424  feet. 

By  authority  of  the  Chief  of  Engineers,  under  date  of  February  5,  1885,  the  con- 
templated construction  of  the  dike  closing  Peel  Slough  was  abandoned  and  the 
construction  of  a  tramway  dike  extending  down  670  feet  from  a  point  on  the  right 
bank  of  the  Chehalis  River  above  the  mouth  of  Peel  Slough  was  embodied  in  the 
project,  this  new  dike  to  extend  diagonally  across  the  north  or  right  channel  and 
concentrate  the  current  in  the  south  channel  through  the  shoal  at  that  place.  All 
the  piles  for  the  six  dikes  have  been  driven  and  the  two  dikes  in  the  vicinity  of  the 
mouth  of  Peel  Slough  about  completed.  It  is  expected  that  all  of  the  dikes  to  be 
constructed  in  the  Chehalis  River  will  have  been  completed  by  July  1,  1895.  The 
material  into  which  the  piles  for  the  upriver  dikes  have  been  driven  is  very  hard 
and  consists  of  compact  gravel,  the  stones  composing  it  being  about' the  size  of  a 
hen's  egg  and  flintlike  in  hardness.  One  hundred  and  two  blows  of  a  2,000-pound 
hammer  on  a  pile  were  required  to  cause  it  to  penetrate  10  feet.  More  blows  wonld 
have  punished  the  pile  beyond  its  strength  and  would  probably  have  caused  a  buck- 
ling of  the  fibers.     • 

Surveys. — In  September  and  October,  1894,  surveys  were  made  of  the  entrance  to 
Grays  Harbor  and  of  the  inner  harbor  in  the  vicinity  of  the  dikes  built  in  1893. 

The  disclosures  made  by  the  survey  of  the  inner  harbor  are  most  gratifying  and 
demonstrate  the  success  of  the  project  of  dike  building  in  the  harbor. 

At  the  shoal  at  the  junction  of  the  north  and  middle  channels  the  depth  at  low 
tide  has  increased  from  6  feet  to  13}  feet;  at  Hoquiam  Shoal  it  has  increased  from  6 
feet  to  11  feet,  and  at  Cow  Point  Bar  from  5  feet  to  8  feet. 

Observations— Since  the  construction  of  the  protection  sill  across  the  lower  end  of 
Rennies  Island,  where  scour  had  been  continually  going  on  since  1893,  grass  has  now 
started  to  jajrowover  the  whole  flat.  Sediment  is  piling  upon  the  protection  sill  and 
on  either  side  of  it,  forming  little  hummocks,  some  of  which  are  a  foot  above  the  level 
of  the  flat. 

Since  the  completion  of  the  middle  channel  dike  and  the  refilling  of  the  Cow 
Point  Dike  the  velocity  of  both  the  ebb  and  flood  tide  in  the  north  channel  has 
very  greatly  increased.  In  the  basin  of  the  middle  channel,  the  water  is  practi- 
cally dead  and  clear,  while  th*e  line  of  division  between  it  and  the  north  channel  at 
the  low  state  of  the  ebb  tide  is  plainly  marked  by  the  muddier  appearance  of  the 
water  of  the  north  channel.  Tugboats  and  steamers,  which  formerly  had  to  wait 
until  nearly  full  tide  to  cross  Cow  Point  Bar,  rarely  have  to  wait  now  at  all,  but  can 
cross  it  with  their  loaded  tows  on  the  flood  tide  a  couple  of  hours  after  the  turn  of 
the  tide. 

The  Hoquiam  Shoal  and  Cow  Point  Bar  have  not  appreciably  scoured  out  since 
September,  1893.  I  am  of  the  opinion  that  the  soft  sedimentary  deposit  has  lone 
since  scoured  away,  leaving  now  a  shoal  of  very  tough  clay,  which  can  not  be  removed 
except  by  dredging. 

Owing  to  the  refractory  nature  of  the  shoals  in  the  Chehalis  River  I  am  inclined 
to  think  that  if  the  project  is  to  be  carried  out  they  will  have  to  be  removed  by 
dredging,  trusting  only  to  the  dikes  constructed  in  their  vicinity  to  keep  them  open. 
I  am  further  of  the  opinion  that  a  16-foot  channel  to  Montesano  at  a  half  stage  of 
the  tide  will  be  a  difficult  work  to  accomplish.    With  what  little  data  I  now  have  I 
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believe  the  bottom  of  tbe  river  above  Cosmopolis  to  be  a  Network  of  snags,  which 
will  prove  a  menace  to  navigation  for  all  time.  If  this  channel  is  to  be  accomplished 
I  believe  some  extensive  SDagging  operations  will  have  to  be  carried  on. 

With  the  completion  of  the  dikes  now  under  contract  will  end  the  improvement 
in  accordance  with  the  approved  project  as  far  as  the  dike  building  is  concerned, 
and  I  respectfully  recommend  that  before  the  project  is  extended  more  data  regard- 
ing the  condition  and  character  of  the  bottom  of  the  river  be  gathered ;  that  a  sur- 
vey be  made  of  the  upper  portion  of  the  river,  and  that  borings  be  made  at  the  shoals 
to  determine  whether  they  are  composed  of  gravel  or  cement  gravel,  as  on  this 
classification  depends  largely  the  cost  of  their  removal  - 

The  commercial  statistics  of  this  harbor,  I  am  informed,  have  been  in  former  years 
largely  guessed  at.  Accompanying  this  report  are  the  statistics  of  imports  and 
exports  for  the  twelve  months  ending  May  31, 1895,  the  result  of  personal  searches 
and  inquiries. 

In  conclusion  I  beg  to  speak  of  the  disposition  of  the  contractors.  It  has  been 
my  pleasure  to  be  associated  with  Mr.  J.  Q.  Barlow,  junior  member  of  the  firm  of 
Dickinson  &  Co.,  who  has  acted  in  the  capacity  of  superintendent  of  construction  for 
his  firm.  He  is  an  able  engineer  and  one  to  v*  horn  the  statement  of  a  fact  is  suffi- 
cient; its  argument  unnecessary.  It  appears  to  be  the  pride  <>f  this  firm  to  do  their 
-work  in  a  thorough  and  workmanlike  manner,  employing  none  but  experienced  and 
capable  men,  every  one  of  whom  has  received  compensation  of  not  less  than  25 
cents  per  hour,  their  aigument  being  that  cheap  labor  is  expensive  labor. 

The  following  table  shows  the  amount  of  material  received  and  used  in  the  con* 
atruciion  of  the  dikes  iu  Grays  Harbor  and  Chehalis  River  from  November  22,  1894, 
to  May  31,  1895: 

28,282  linear  feet  piling,  at  8*  cents $2,403.97 

3,130.5  cords  fascines,  at  $2.49 7,794.94 

5,123.5  tons  stone,  at  62  cents 3,176.57 

2,880  pounds  wire,  at  3  cents 86.70 

90,741  feet,  B.M.,  lumber,  at  $11 998.15 

8,000  pounds  spikes,  at  3  cents 240.00 

876  bolts,  at  18  cents 157.68 

Total 14,858.01 

The  following  shows  the  length  of  the  structures  that  will  have  been  built  by 
June  30, 1895: 

Linear  feet. 

Cow  Point  Dike 7,486 

Cow  Point  Dike  mattress  sill 1, 000 

Middle  channel  dike 2,300 

Protection  sill 3,200 

Chehalis  River  Dike — 

No.  1 250 

No.  2. 125 

No.  3 150 

No.  4 670 

No.  5 129 

No.  6 100 

Total  length  all  structures 15, 410 

The  contractors  during  the  season's  work  made  subcontracts  for  material  as  fol- 
lows: Brush  fascines  delivered  on  scow,  $1.50  per  cord;  piles  delivered,  4  cents  per 
linear  foot;  rock  delivered  on  scow,  30  cents  per  ton. 
The  contractors  furnished  the  scows  and  paid  all  towing  bills. 
Respectfully  submitted. 

Your  obedient  servant,  J.  M.  Clapp, 

Assistant  Engineer. 
Capt.  Thomas  W.  Symons, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 


Grays  Harbor  is  in  the  collection  district  of  Puget  Sound.  Aberdeen  is  a  sub- 
port  of  entry.  The  nearest  light-house  is  at  Toke  Point,  Cape  Shoal  water,  14$  miles 
south  of  the  entrance.    The  sight  for  a  new  light-house  has  been  selected  on  Peter- 
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Bona  Point,  at  south  entrance  to  the  harbor,  but  the  work  of  building  same  has  not 
yet  commenced. 

The  following  returns  relative  to  the  commerce  of  Grays  Harbor  and  Chehalis 
River  for  the  fiscal  year  ending  June  30, 1895,  have  been  collected  by  Mr.  J.  M.  Clapp, 
assistant  engineer,  in  local  charge  of  works  at  Grays  Harbor,  and  by  Mr.  W.  B.  Mack, 
secretary  Aberdeen  Chamber  of  Commerce : 

ArrivaU  and  departures  of  vessels. 


Steam  and  sail  vessels. 


Steamers  arrived,  coastwise 

Sail  vessels  arrived,  coastwise 

Sail  vessels  arrived,  foreign 

Steamers  departed,  coastwise 

Sail  vessels  departed,  coastwise 

Sail  vessels  departed,  foreign  bound 

Total 


Aggregate 
tonnage. 


11,832 

44,308 

3,093 

11,832 

43,234 

3,340 


117,030 


Of  the  clearances  209  carried  lumber. 

Maximum  draft  of  loaded  vessels  was  17  feet. 

The  only  vessel  built  during  the  year  was  a  small  launch  of  20  tons  capacity  and 
propelled  by  a  gasoline  engine,  built  at  Hoquiam.  The  steamers  Point  Loma  and 
Del  Norte  make  regular  semimonthly  trips  between  Grays  Harbor  and  San  Francisco, 
carrying  freight  and  passengers.    The  former  draws  15  feet,  loaded,  and  the  latter 

Exports  and  imports. 

[Vessel  shipments.] 


Articles. 


■XPORT8. 

Lumber  (76,201,000  ft.,  B.  M.) . 

Shingles 

Piles  (1,800) 

Spars  (11) 

Telegraph  poles  (40) 

Hides 

Fresh  salmon 

Canned  salmon 

Salt  salmon 

Stave  bolts 

Basket  stock..... 

Miscellaneous 

Total 


Quantity.     Value. 


Tons. 

152,582 

900 

000 

11 

20 

100 

1 

153 

5 

400 

1,740 

20 


$610,328 

13,800 

3,600 

1,100 

250 

6,000 

40 

17,505 

300 

1,000 

22,000 

400 


156,892  I    676,418 


Articles. 


IMPORTS. 

General  merchandise 

Cans  for  salmon  cannery. 

Millmaohinery 

Hardware  and  oils 

Coal 

Pig,  sheet,  and  bar  iron... 
Miscellaneous 

Total 


Quantity.     Value. 


2,852 


Tons. 

1,640 

$81,473 

32 

3,2(10 

180 

9,000 

200 

•  20.000 

100 

500 

200 

8,000 

300 

30,000 

172,173 


SUMMARY. 


Estimated 
value. 


Total  exports  by  water . 
Total  imports  by  water . 


$676,418 
172,173 


In  addition  to  the  exports  by  water  above  tabulated,  the  Northern  Pacific  Railroad 
shipments  from  Grays  Harbor  points  during  the  fiscal  year,  consisting  of  lumber, 
shingles,  fish,  butter,  farm  produce,  etc.,  amounted  to  27,555  tons,  being  an  esti- 
mated value  of  $597,878.  This  does  not  include  railroad  shipments  of  specie  from 
towns  on  the  harbor,  amounting  to  upward  of  $110,000  during  the  year. 
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Chehalis  River  traffic. 
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Steamers. 

Freight 
carried. 

Passen- 
gers 
carried. 

Service. 

Thiatle 

Tons. 
156 
3,998 

200 

624 
13,162 

4,300 

Hoqniam  and  Oyehut. 

Aberdeen  Ferry  and  local  freighting 

Josie  Barrows 

Tillie 

Toiwo 

Alert 

General  jobbing  between  harbor  and  river 

Jeesie 

points. 

"NilmOr 

Total '. 

4,354 

18,086 

Estimated  value  of  this  river  freight  is  $233,691 

The  number  ol  passengers  arriving  by  ocean  steamers  was  101.  The  number  of 
passengers  departing  by  ocean  steamers  was  91. 

New  tndiwfrie*.— The  west  sawmill  has  been  taken  down,  rebuilt,  and  fitted  with 
new  machinery  for  increasing  its  capacity.  A  new  creamery  is  being  built  at  Monte- 
sano.  Eastern  lumber  shipments  have  assumed  large  proportions  and  are  constantly 
increasing.  The  foreign  lumber  trade  is  hindered  by  inability  of  deep-draft  ships 
to  clear  or  cross  the  bar  at  entrance  to  Grays  Harbor. 


T  T  16. 

IMPROVEMENT  OF  CHEHALIS  RIVER.  WASHINGTON. 

Description  of  original  condition. — The  portion  of  the  Chehalis  River 
that  it  is  possible  to  navigate  is  about  90  miles  in  length,  from  Glaqnaio 
to  its  mouth.    This  may  well  be  considered  in  three  sections: 

1.  The  tidal  section,  from  the  month  to  Montesano,  a  distance  of  15 
miles.  In  this  portion  there  is  about  18  feet  of  water  at  high  tide, 
and  coasting  vessels  traverse  it. 

2.  From  Montesano  to  Elma,  16  miles,  the  river  is  slightly  affected  by 
the  tides,  and  has  in  general  sufficient  depth  of  water  for  light-draft 
boats.  But  navigation  is  obstructed  by  logs  and  fallen  trees,  and  in 
summer  by  a  scarcity  of  water  on  the  bars. 

3.  Above  Elma  the  river  is  practically  blockaded  by  snags  and  a 
general  lack  of  water.  The  river  is  a  succession  of  shoals  and  pools. 
On  many  of  the  shoals  the  depth  is  reported  to  be  only  from  6  to  12 
inches. 

Plan  of  improvement. — The  plan  of  improvement  contemplates  the 
removal  of  snags,  overhanging  trees,  jams,  drift  heaps,  shoals,  and 
other  obstructions  to  navigation  which  may  from  time  to  time  accumu- 
late in  the  portion  of  the  river  regularly  used  by  boats. 

The  cost  of  the  work  is  indefinite. 

APPROPRIATIONS. 

Act  of— 

August  2,  1882 $3,000 

July5,  1884 2,500 

August  5,1886 2,500 

August  11,1888 2,000 

September  19,  1890 3,000 

Total 13,000 

Amount  expended  to  June  30,  1894. — The  amount  expended  to  June 
30, 1894,  was  $12,503.16. 
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Result*  obtained  to  June  30, 1891. — The  river  from  Montesano  to  its 
mouth  was  kept  open  and  free  from  troublesome  snags. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1895. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895.  was 
$496.84. 

Results  obtained  to  June  30, 1895. — The  work  done  on  the  river  was 
to  clear  it  of  the  most  troublesome  snags  and  was  of  great  benefit  to 
navigation.    The  results  can,  however,  only  be  considered  as  temporary. 

Report  of  operations. — During  October,  1894,  preparations  were  made 
for  doing  some  work  on  the  river  with  the  very  limited  amount  of  money 
available.  A  steamer,  the  Montesano,  with  full  crew  and  engine,  rope, 
blocks,  and  all  supplies  needed  for  carrying  on  snagging  operations, 
was  engaged  for  $30  per  day.  The  work  commenced  and  was  carried 
on  for  two  days,  October  23  and  24,  when  a  sudden  freshet  in  the  river 
interrupted  it,  and  all  operations  ceased.  During  these  two  days  a 
number  of  troublesome  snags  were  removed.  This  work  was  resumed 
May  22,  1895,  and  operations  in  snagging  were  carried  on  for  six  days. 
The  report  of  Mr.  J.  M.  Clapp,  which  is  herewith,  gives  report  of 
operations  in  detail. 

Recommendations  and  remarks. — The  Chehalis  River  is  a  highway  of 
commerce  which  is  so  situated  that  it  must  necessarily  become  from  . 
time  to  time  obstructed  by  snags.  To  keep  it  open  and  remove  dan- 
gers to  navigation  it  is  necessary  to  go  over  it  once  a  year  and  remove 
these  obstructions.  Some  years  these  amount  to  but  little,  but  if  vio- 
lent freshets  have  prevailed  dangerous  snags  may  accumulate  in  great 
numbers. 

There  has  been  no  appropriation  for  the  Chehalis  River  since  1890, 
when  $3,000  was  appropriated. 

An  appropriation  of  $3,000  is  recommended  for  this  work  for  the 
fiscal  year  ending  June  30,  1897. 

Future  operations. — There  can  be  no  further  work  on  this  river  until 
another  appropriation  is  available. 

Money  statement. 

July  1,  1894,  balance  unexpended $496. 84 

June  30,  1895,  amount  expended  during  fiscal  year 496.84 

{Amount  (estimated)  required  for  completion  of  existing  project.  (*) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      3,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF   MR.   J.    M.    CLAP  I*,    ASSISTANT  KNOINEER. 

Aberdeen,  Wash.,  June  8, 1$95. 

Captain  :  I  have  the  honor  to  make  the  following  report  on  improving  Chehalis 
River,  Washington,  for  the  fiscal  year  ending  June  30,  1895: 

After  each  freshet  troublesome  snags,  t^ees,  and  stumps  are  found  lodged  at  differ- 
ent points  in  tb*  river,  which  cause  the  navigation  of  the  river  to  be  difficult,  in  some 
places  dangerous,  and  in  other  parts  impossible. 

In  September  and  October,  1893,  the  river  between  Montesano  and  the  mouth  wa» 
cleared  of  troublesome  snags,  but  the  succeeding  freshet  in  this  river  brought  down 
a  great  number  of  snags  and  trees,  some  of  which  lodged  in  the  ohannel  at  different 
points  and  again  interfered  with  safe  navigation. 

In  September,  1894,  acting  under  your  instructions,  I  made  an  examination  of  the 
river  from  its  mouth  as  far  as  Montesano,  finding  at  that  time  several  overhang"1? 


*  Indefinite. 
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trees  and  about  forty  troublesome  snags.  The  latter  were  particularly  bad  at  three 
points:  The  bend  just  below  Montesano,  commonly  known  as  Tannery  Bend,  in  the 
vicinity  of  the  Chehalis  Boom,  and  in  the  vicinity  of  Sand  Island. 

The  United  States  owns  no  snag  boat  or  steamer  on  Grays  Harbor  and  Chehalis 
River. 

In  September,  1894,  public. notices  were  posted  in  conspicuous  places  in  the  differ- 
ent towns  situated  along  the  river  asking  for  proposals  for  the  services  of  a  steamer 
suitable  for  carrying  on  snagging  operations.  After  twelve  days  from  the  time  of 
posting  these  notices  two  proposals  were  received,  one  from  the  Grays  Harbor  Com- 
mercial Company,  of  Cosmopolis,  Wash.,  offering  the  services  of  their  steamer  Mon- 
tesano, fully  rigged,  with  steam  hoisting  apparatus,  etc.,  and  a  crew  of  six  men,  for 
the  sum  of  $30  per  day ;  the  other  from  Capt.  E.  Erickson,  managing  owner  of  the 
steamer  Tillie,  of  Hoquiam,  Wash.,  offering  the  services  of  his  steamer,  rigged  with 
lines,  blocks,  etc.,  a  hand  windlass  for  hoisting,  and  a  crew  of  four  men.  for  the  sum 
of  $22.50  per  day. 

The  proposal  of  the  steamer  Montesano  was  accepted,  and  on  October  17,  1894,  Mr. 
John  Zug,  who  was  assisting  me  with  the  survey  of  the  entrance  to  Grays  Harbor, 
was  relieved  and  instructed  to  oversee  the  operations  of  snagging  and  to  limit  his 
work  to  ten  days,  the  available  funds  not  permitting  of  a]onger  period  being  spent. 

On  the  day  that  work  began  a  freshet  in  the  river  occurred,  and  after  one  day's 
work,  removing  such  snags  as  could  then  be  handled,  it  was  abandoned  for  the  sea- 
son, it  being  impossible  to  do  good  work. 

Work  was  resumed  on  May  22, 1895,  the  steamer  Montesano  being  again  used. 

The  low  run-outs  of  the  tide,  from  1  to  2  feet  below  zero,  permitted  of  a  elose  exam- 
ination of  the  bottom  of  the  river  being  made. 

At  the  low  stage  of  the  tide  each  day  the  work  was  carried  on  at  the  bend  just 
below  Montesano,  where  an  island  shoal  composed  of  snags,  roots,  tree  tops,  and 
sediment  had  formed,  dividing  the  channel  at  this  point  and  making  it  dangerous  to 
navigate.  During  the  high  stages  of  the  tide  work  was  carried  on  at  different  points 
on  the  river  removing  the  snags  in  the  channel  whose  tops  floated  with  the  tide. 

Effective  work  was  done  during  the  six  days  the  steamer  was  employed.  Six  over- 
hanging trees,  averaging  from  3$  to  5  feet  through  at  the.  butt,  were  cut  down,  17 
floating  snags  removed  from  the  channel,  and  23 snags,  chuuks,  stumps,  etc.,  removed 
from  the  bed  of  the  river  in  the  bend  just  below  Montesano. 

A  slight  rise  in  the  river  and  the  exhaustion  of  the  appropriation  for  this  work 
forced  a  suspension  May  27, 1895. 

The  method  employed  for  the  removal  of  these  snags  was  the  same  as  that  used 
last  year.  A  chain  made  of  1-inch  iron,  attached  to  a  5-inch  line  by  means  of  an 
iron  hook,  was  slipped  over  the  end  of  the  snag  and  drawn  taut;  the  line  was  then 
passed  through  a  snatch  block,  which  was  made  fast  to  some  stationary  object  on 
shore,  the  end  being  made  fast  to  the  bitts  at  the  bow  of  the  steamer,  and  by  means 
of  the  power  exerted  by  the  propelling  power  of  the  steamer  the  snag  was  hauled 
well  up  on  the  bank. 

One  hundred  pounds  of  No.  2  giant  powder,  made  into  two  cartridges  and  fastened 
to  a  *large  root,  a  part  of  the  island  shoal  in  the  bend  below  Montesano,  was  exploded 
by  means  of  a  long  fuse  and  did  effective  work.  It  was  impossible  for  the  steamer 
to  dislodge  this  root  until  after  the  explosion,  which  removed  a  great  deal  of  the 
accumulated  sediment,  brush,  etc.,  which  had  gathered  round  it. 

During  the  past  twelve  months  the  upper  portion  of  the  river  above  Montesano, 
which  during  the  summer  is  a  succession  of  pools  dammed  by  shallow  bars,  has  not 
been  navigated  by  any  craft  other  than  rowboats,  the  presence  of  overhanging  trees 
along  the  banks  and  sunken  snags  in  the  channel  making  it  dangerous  for  a  steamer 
to  navigate  this  stretch  of  the  river  when  the  water  has  risen  during  the  freshet 
season. 

8teamers  make  daily  trips  between  Montesano  and  the  mouth  of  the  river,  an 
occasional  trip  to  a  warehouse  situated  about  6  miles  above  Montesano,  and  rarely 
a  trip  as  far  as  Elmn. 

The  heavy  and  troublesome  drift  which  comes  down  the  Chehalis  River  and  its  tribu- 
taries during  the  freshet  season  consists  of  large  spruce,  Cottonwood,  and  hemlock 
trees,  having  their  roots  attached  to  them,  and  which  hang  up  at  the  shoal  places  in 
the  upper  river  or  lodge  against  the  dikes  built  in  the  harbor  at  the  mouth  of  the 
river.  They  are  the  overhanging  trees,  which,  becoming  undermined  by  the  action 
of  the  currents  year  after  year,  tumble  into  the  river  and  are  tarried  downstream. 

I  am  of  the  opinion  that  weTe  these  overhanging  trees  cut  down  they  would  float 
unobstructed  down  the  river  to  the  sea  and  greatly  lessen  the  obstruction  to  naviga- 
tion they  occasion  each  year,  and  insure  less  danger  and  damage  to  the  dikes  built 
in  the  inner  Grays  Harbor  at  the  mouth  of  the  river. 

I  am  of  the  opinion  that  letween  Montesano  and  Elma  considerable  heavy  drift 
has  lodged,  which  with  each  succeding  freshet  will  be  carried  downstream,  and 
being  waterlogged,  will  cause  trouble  in  the  river  below.    In  view  of  this,  1  believe 
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active  operations  should  be  carried  on  between  Montesano  and  Ehna,  in  so  far  as 
the  removal  of  heavy  drift  is  concerned. 

I  respectfully  recommend  that  these  operations  be  carried  on  at  summer  season, 
when  the  river  is  at  a  low  stage,  and  that  the  drift  be  cut  up  into  small  lengths  and 
allowed  to  float  away  with  the  succeeding  freshet. 
Very  respectfully,  your  obedient  servant, 

J.  M.  Clapp,  Assistant  Engineer- 
Capt.  Thomas  W.  Symons, 

Corps  of  Engineer*,  U.  S.  A. 


COMMERCIAL   STATISTICS. 


The  commercial  statistics  for  the  Chehalis  River  are  given  among  the  statistics  for 
Grays  Harbor  and  Chehalis  River. 


T  T  17. 
IMPROVEMENT  OF  HARBOR  AT  OLYMPIA,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  approved  July  13, 1892. 

Description  of  original  condition. — Olympia  is  situated  at  the  head  of 
Budd  Inlet.  The  upper  end  of  this  inlet  is  badly  shoaled.  The  shoals 
extend  from  the  heartof the  city  at  Fourth  Street  Bridge  for  a  distance 
of  8,750  feet,  to  a  depth  of  12  feet  at  low  water  in  Budd  Inlet.  These 
shoals  necessitated  the  building  of  long  wharves  out  to  deep  water,  the 
maintenance  of  which,  due  to  the  ravages  of  the  teredo,  was  very 
expensive.  The  alternative  of  this,  i.  e.,  boats  coming  and  going  only 
at  high  tide,  caused  great  inconvenience. 

Plan  of  improvement. — It  is  proposed  by  the  plan  of  improvement 
adopted  to  dredge  a  channel  250  feet  wide  and  12  feet  deep  at  the  mean 
of  the  lower  low  waters  from  the  vicinity  of  the  Fourth  Street  Bridge 
to  deep  water  in  Budd  Inlet. 

The  estimated  cost  of  the  work  was  $275,000. 

APPROPRIATIONS. 

Act  of— 

July  13,  1892 $35,000 

Angustn,  1894 40,000 

Total 75,000 

Amount  expended  to  June  30, 1894. — The  amount  expended  to  June 
30,  1894,  was  $34,982.73. 

Results  obtained  to  June  30, 1894. — A  channel  6  feet  deep  at  low  waiter 
was  dredged  from  Fourth  Street  Bridge  to  deep  water  in  Budd  Inlet* 
This  channel  as  dredged  is  7,645  feet  long,  and  generally  125  feet  wide. 
For  1,500  feet  at  the  upper  or  city  end  of  the  channel  the  width  was 
reduced  to  105  feet,  in  order  to  keep  the  amount  of  dredging  within  the 
limit  allowed  by  the  appropriation.  The  Capitol  Waterway  was  exca- 
vated to  the  width  of  90  feet  as  far  as  the  bridge. 

Amount  expended  during  fiscal  year  ending  June  30, 1895. — The  amount 
expended  during  the  fiscal  year  ending  June  30, 1895,  was  $38,953.04. 

Results  obtained  to  June  30,  1895. — A  channel  200  feet  wide  and  6 
feet  deep  at  low  water  has  been  completed  for  the  entire  distance  from 
deep  water  in  Budd  Inlet  to  the  southern  limits  of  the  main  waterway 
at  the  south  line  of  Second  street  extended.    At  this  southern  limit 
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the  dredged  waterway  Las  been  enlarged  into  a  basin  for  the  conven- 
ience of  boats  in  turning.  This  basin  is  800  feet  long,  has  an  average 
width  of  450  feet,  and  an  extreme  width  of  500  feet 

Report  of operations.— The  work  of  dredging  iu  Oylmpia  Harbor  was 
advertised  for  in  September,  1894.  Bids  were  opened  on  October  1, 1894, 
and  the  following  is  an  abstract  of  the  bids  received: 


No. 


Name  and  address  or  bidder. 


Per 

cubic   |  Total, 
yard    j 


Cents. 

16 

12* 

4  '  Bowers  Dredging  Co.,  Portland,  Oreg j        ltt 


1  San  Francisco  Bridge  Co.,  Seattle.  Wash. 

2  :  Pacific  Dredging  Co..  Tacoma,  Wash 

3  I  John  H.  Bute*  &  Co..  Tacoma,  Wash. 


32.800 
32.000 
25.000 
32.000 


"  For  reasons  set  forth  in  my  report  of  October  2, 1894,  it  was  recom- 
mended that  the  bid  of  John  H.  Estes  &  Co.,  of  Tacoma,  be  rejected,  and 
that  the  work  be  awarded  to  the  Bowers  Dredging  Company.  The  recom- 
mendation was  approved,  and  October  18, 1894,  the  contract  was  made 
with  the  Bowers  Dredging  Company. 

The  actual  work  of  dredging  commenced  November  4,  1894,  and 
continued  until  February  28, 1895. 

During  this  time  the  contractors  excavated  and  were  paid  for  224,071.17 
eubic  yards.  As,  however,  the  cut  was  invariably  made  deeper  and 
wider  than  that  called  for  by  their  contract,  this  amount  was  in  reality 
considerably  exceeded. 

Nearly  all  the  material  excavated  from  the  basin  was  used  in  filling 
in  and  making  a  solid  causeway  along  the  line  of  the  Fourth  Street 
Bridge.  This  was  done  under  an  arrangement  wi  th  the  city  of  Olympia, 
which  went  to  the  expense  of  supplying  the  requisite  bulkheads  along 
both  sides  of  the  bridge,  and  at  the  Capitol  and  Des  Chutes  waterways. 

By  this  combination,  great  good  was  accomplished  to  the  city  by  the 
utilization  of  the  material  which  would  have  otherwise  been  wasted. 

The  work  throughout  was  under  the  charge  of  Mr.  John  R.  Savage, 
assistant  engineer. 

The  excavation  of  the  channel  out  to  deep  water,  and  the  filling  up 
of  Fourth  street,  has  developed  very  strong  tidal  currents  through  the 
Capitol  Waterway,  which,  at  the  bridge,  is  narrow,  obstructed,  and 
encroached  upon. 

It  is  desired,  by  parties  owning  docks  along  the  Capitol  Waterway, 
that  some  measures  be  taken  to  throw  more  of  the  ebbing  and  Hooding 
waters  through  the  Des  Chutes  Waterway,  which  lies  to  the  west  of  the 
Capitol  Waterway,  and  is  much  wider. 

I  am  inclined  to  think,  however,  that  natural  causes  will  bring  this 
about.  If  it  does  not,  and  the  currents  continue  to  be  swift  and  dan- 
gerous, it  may  be  necessary  to  take  measures  to  deflect  them,  as  sug- 
gested. This  can  be  considered  when  the  next  appropriation  for  the 
work  becomes  available. 

Recommendations  and  remarks. — The  project  for  the  work  at  Olympia 
calls  for  a  channel  250  feet  wide  and  12  feet  deep  at  low  water,  from  the 
vicinity  of  Fourth  Street  Bridge  to  deep  water  in  Budd  Inlet. 

The  channel  so  far  has  been  made  200  feet  wide  and  6  feet  deep  at 
low  water.  Six  feet  depth  is  ample  accommodation  for  all  boats  now 
running  to  Olympia.  When  the  channel  is  completed  to  the  full 
width  of  250  feet,  the  main  and  immediate  good  to  Olympia  will  have 
been  accomplished,  as  it  will  enable  boats  of  the  class  now  running  to 
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the  city  to  safely  reach  the  wharves  at  all  hours  and  at  all  stages  of 
the  tide  and  condition  of  wind  and  weather. 

The  further  deepening  of  the  channel  will  permit  the  size  and  draft 
of  the  boats  running  to  the  city  to  be  increased. 

The  legislature  of  the  last  winter  made  an  appropriation  for  a  new 
capitol  building,  to  cost  about  $2,000,000.  This  insures  the  retention  of 
the  capital  of  the  State  at  Olympia,  aud  to  this  extent  insures  the  future 
importance  of  the  city. 

The  completion  of  the  channel  and  basin  to  their  full  width  and  to  a 
depth  of  6  feet  will  cost  about  925,000. 

Any  amount  appropriated  further  than  this  will  be  applicable  to  deep- 
ening tiie  channel  and  basin. 

It  is  estimated  that  9 100,000  can  be  profitably  expended  upon  the 
project  during  the  next  fiscal  year. 

Future  operations. — With  any  money  that  may  become  available  in 
the  future,  the  first  thing  to  be  done  would  be  to  widen  the  channel  and 
basin  to  the  full  limit  covered  by  the  project  and  to  0  feet  depth.  After 
this  the  work  would  be  largely  dependent  upon  the  amount  of  money 
available. 

Money  statement 

July  1,  1894,  balance  unexpended $17.27 

Amount  appropriated  by  act  of  August  17, 1894 40,000.00 

40,017.27 
June  30,  1895,  amount  expended  during  fiscal  year 38,953.64 

July  1,  1895,  balance  unexpended • 1,063.63 

(Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  mr.  john  k.  savage,  a8sistant  knginrkr. 

Mat  2, 1895. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  improv- 
ing Olympia  Harbor,  Washington,  during  the  fiscal  year  ending  June  30,  1895. 

The  proposed  work  under  the  appropriation  of  August  17,  1894,  was  the  partial 
completion  of  the  dredged  basin  and  the  widening  of  the  channel  formerly  dredged 
to  a  width  of  200  feet  at  the  bottom,  all  to  be  dredged  to  the  depth  of  6  feet  at 
extreme  low  water.  A  contract  to  do  this  dredging  at  the  rate  of  16  cents  per  cubic 
yard  was  entered  into  October  18. 1894,  with  the  Bowers  Dredging  Company,  of  Port- 
land, Or  eg.,  and  to  prepare  for  and  to  take  charge  of  this  work  I  left  Portland,  Octo- 
ber 29,  arriving  in  Olympia  the  same  day. 

The  channel  dredged  under  the  appropriation  of  July  13,  1892,  was  considerably 
wider  than  the  lines  of  dredging  called  for,  and,  in  computing  the  amount  of  this 
year's  dredging,  the  west  bank  of  the  channel  was  considered  to  be  5  feet  to  the 
west  of  the  west  lines  of  the  dredged  chanuel  of  1893,  with  side  slopes  of  1  on  1.  An 
agreement  to  this  effect  was  entered  into  with  Mr.  A.  L.  Horner,  the  superintendent 
of  the  Bowers  Dredging  Company. 

As  the  bottom  of  Olympia  Harbor  is  very  even  and  regular,  it  was  decided  to  make 
the  necessary  surveys  of  the  bottom  by  the  use  of  two  sextants,  observing  simul- 
taneously to  three  known  points,  to  locate  the  point  of  observation.  The  line  of 
swinging  piles  used  by  the  dredger  in  1893  furnished  the  necessary  objects  to  sight 
to,  and  in  order  to  locate  these  piles  a  line  was  run  on  the  track  of  the  Port  Town- 
send  Southern  Railway  for  about  5,850  feet  of  its  length,  and  from  the  various  points 
of  this  line  angles  were  carefully  turned  to  the  swinging  piles.  This  line  along  the 
railway  track  was  tied  in  with  the  streets  of  Olympia  and  with  the  other  lines  on 
the  east  of  the  basin  to  be  dredged.  The  latitudes  and  departures  of  the  points  on 
the  various  lines  were  computed  and  the  coordinates  also  of  the  swinging  piles;  this 
by  means  of  the  observed  angles.    The  zero  of  these  latitudes  and  departures  is  a 
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point  on  the  center  line  of  Washington  street,  Olympia  ( tbe  center  line  being  furnished 
by  the  city  engineer),  25  feet  north  of  the  south  line  of  Fourth  street,  and  the  center 
1  ine  of  Washington  street  is  taken  as  the  meridian  of  these  coordinates.  I  have  been 
informed  that  when  the  Olympia  Harbor  lines  were  laid  down  it  was  originally 
intended  to  have  the  east  side  of  the  mam  waterway  parallel  to  the  meridian  line 
assumed  above,  or,  in  other  words,  parallel  to  the  north  and  south  streets  of  Olympia, 
"fcmt  as  an  error  of  about  five  minutes  crept  in,  the  outer  end  of  the  harbor  line  is 
slightly  farther  west  than  originally  intended. 

Parts  of  the  survey  of  1893  were  used  in  connection  with  tbe  above-mentioned 
survey  to  develop  the  contour  of  the  bottom,  of  which  a  plat  was  made,  cross  sec- 
tions taken  at  distances  of  10  and  20  feet  apart  and  platted,  from  which  tbe  sectional 
areas  of  tbe  cutting  required  were  computed.  The  total  volume  of  dredging 
required  was  ascertained  to  be  224,071.17  cubic  yards,  which  amount  includes  the 
1,722.09  cubic  yards  excavated  from  in  front  of  Percival  s  Dock,  where  the  old 
dredged  channel  had  shoaled  somewhat.  This  was  the  only  place  found  to  nave 
shoaled  any,  and  was  undoubtedly  caused  by  the  cutting  of  a  portion  of  the  bank 
above  and  around  the  Fourth  Street  Drawbridge  on  the  extreme  "long  run  outs." 
The  material  thus  carried  away  settled  in  the  comparatively  dead  water  opposite 
I-ercival's  Dock  and  caused  the  high  spot  in  question. 

The  dredger  arrived  in  Olympia  October  31,  1894,  and  started  in  November  3,  1894, 
on  the  excavation  of  the  basin  (amounting  in  all  to  107,674  cubic  yards).  By  a  pro- 
vision of  the  contract  the  Bowers  Dredging  Company  were  required  to  place  the 
excavated  material  on  the  line  of  the  Fourth  Street  Trestle  for  use  in  filling  the  tide 
flats,  the  city  of  Olympia  agreeing  to  retain  and  take  care  of  the  excavated  material. 
In  this  way  the  material  that  would  otherwise  have  been  wasted  was  made  to  be  of 
great  service  in  filling  the  streets  and  some  of  the  adjacent  lots.  On  the  east  side 
of  the  Capitol  Waterway  a  brush  bulkhead  was  built  by  the  city  on  the  west  line  of 
Water  street,  extending  from  the  south  side  of  Third  street  to  a  point  about  125  feet 
south  of  the  south  side  of  Fourth  street,  and  thence  carried  east  by  the  property 
owners  to  the  high  land,  the  tide  fiats  thus  inclosed  and  filled  amounting  to  a  little 
over  2  acres.  This  bulkhead  was  formed  of  brush  fascines  about  20  feet  or  more 
in  length,  laid  transversely  with  the  line  of  the  bulkhead,  and  with  butts  out  toward 
tbe  channel,  and  in  courses  of  about  2  feet  in  thickness.  On  top  of  and  about  2  feet 
in  from  the  edge  of  each  course  was  laid  a  string  piece  of  round  timber  about  8  or 
10  inches  through,  which  was  tied  back  by  another  piece  of  about  the  Bame  size,  at 
right  angles  to  the  first  and  spiked  to  piles  inside  of  the  bulkhead  and  of  the  fill. 

The  next  course  of  fascines,  or  the  bottom  part  of  it,  was  laid  abutting  against 
the  string  piece,  and  in  this  way  any  movement  outward  was  prevented.  The  face 
of  the  bulkhead  was  usually  built  with  a  slope  or  batture  of  about  one  on  one-half, 
and  the  height  was,  on  an  average,  about  13  feet. 

The  filling  east  of  the  Capitol  Waterway  was  completed  November  19, 1894,  where- 
upon the  discharge  pipe  was  carried  on  the  Fourth  Street  Trestle  to  the  west  of  the 
Deschutes  Waterway,  and  the  filling  of  that  part-of  Fourth  street  started.  On  each 
side  of  this  waterway  the  end  of  the  fill  was  retained  by  a  bulkhead  or  crib  work  of 
timber.  The  pieces  forming  this  crib  were  usually  10  by  12  inch  timbers  carefully 
jointed  and  framed  before  being  put  in  place.  The  different  layers  of  timber  were 
all  driftbolted  together  and  each  course  tied  back  by  other  timbers  extending  to 
piles  inside  of  the  fill ;  in  this  way  the  whole  structure  was  perfectly  free  to  settle. 
A  brush  mattress  about  30  feet  in  width  extends  under  these  cribs  and  along  their 
faces. 

At  the  sides  of  the  street  the  filling  was  retained  by  planking  spiked  to  the  piles 
forming  the  roadway  or  the  support  thereto.  The  planking  would  extend  to  a  height 
of  4  or  5  feet  on  one  row  of  piles  and  then  would  step  back  till  the  next  row  was 
reached,  and  in  this  series  of  steps  the  fill  was  carried  to  the  caps  of  the  trestle. 

To  fill  the  portion  of  Fourth  street  west  of  the  Deschutes  Waterway  the  excavated 
material  had  to  be  carried  a  distance  of  about  2,000  feet,  and  progress  was  rather  slow 
on  this  account,  as  considerable  extra  power  was  required  in  forcing  the  dredged 
material  to  such  a  distance,  as  the  pipes  clogged  and  clear  water  had  to  be  pumped 
about  half  the  time  to  keep  the  material  on  the  move. 

At  the  west  side  of  the  Capitol  Waterway,  the  end  of  the  fill  was  retained  and 
held  in  place  by  a  brush  bulkhead  of  similar  construction  to  the  one  already 
described.  A  brush  mattress  about  3  feet  in  thickness  underlies  the  outer  edge  of 
this  bulkhead  and  extends  about  40  or  50  feet  out  from  the  bulkhead  toward  the 
channel,  and  is  well  loaded  with  rock. 

In  filling  Fourth  street  and  the  various  properties  adjacent  and  adjoining,  about 
120,000  cubic  yards  of  material  was  used,  but  as  the  contractors  dug  both  wider  and 
deeper  than  required,  the  dredged  basin  had  not  been  completed  when  Fourth  street 
was  fully  filled,  and  consequently  about  20,000  or  30,000  cubic  yards  was  wasted 
behind  or  to  the  east  of  Per/rival's  Dock. 
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Beside  the  partial  completion  of  the  basin,  the  channel  width  was  extended  90  feet 
for  a  space  about  600  feet  in  length,  and  increased  70  feet  in  width  for  a  distance  of 
about  5,720  feet,  thus  making  all  of  the  channel  to  the  north  of  the  basin  of  a  uni- 
form width  at  the  bottom  of  200  feet.  The  excavated  material  from  this  widening 
of  the  channel  was  deposited  along  the  old  Long  Wharf  or  in  line  with  it  for  the 
portion  of  the  channel  to  the  north  of  the  end  of  the  wharf. 

The  dredged  depth  called  for  was  the  same  as  that  of  the  old  dredged  channel,  viz, 
6  feet  at  extreme  low  water,  but  the  depth  of  the  channel  when  completed  was 
about  lj  or  2  feet  greater  on  an  average  than  the  depth  called  for,  this  extra 
excavation  being  a  measure  of  safety  on  the  part  of  the  contractors. 

As  in  1893,  the  excavated  material  was  found  to  consist  principally  of  sand  with  a 
top  covering  of  about  2  feet  of  mud.  Here  and  there  through  the  sand  would  be 
found  a  streak  of  shells,  frequently  cemented  together,  which  made  a  very  hard 
material. 

The  following  table  shows  the  rate  of  progress  during  the  four  months  the  con- 
tractors were  at  work : 


Month. 

Actual 
days  of 
work. 

Excavation. 

November,  1804 

15 
26 

27 
24 

Cubic yards. 
40,000 

December,  1894 

40,000 

January,  1896 

62,700 

February,  1895 

81,371.17 

Total 

92 

224,071.17 

From  the  above,  it  is  seen  that  the  excavation  per  working  day  was  2,435.5  cubic 
yards,  or,  in  round  numbers,  about  2,500  cubic  yards  per  day. 

The  tide  gauge  on  Peroival's  Dock,  with  its  zero  5.1  feet  above  extreme  low  water, 
was  replaced  by  a  new  tide  staff  divided  into  feet  and  tenths,  with  the  divisions  cut 
into  the  wood,  set  with  its  zero  at  the  datum  plane. 

The  present  dredged  channel  has  a  bottom  width  of  200  feet,  with  a  basin  at  its 
southern  end  varying  in  width  from  500  to  200  feet.  For  most  of  its  800  feet  of 
length,  however,  the  dredged  basin  has  a  width  of  over  400  feet.  All  the  dredging  as 
stated  above  was  to  the  depth  of  6  feet  at  extreme  low  water. 

The  project  for  the  improvement  of  Olympia  Harbor  contemplates  a  dredged 
channel  250  feet  in  width,  extending  from  deep  water  on  the  north  to  the  south  aide 
of  Second  street  prolonged,  and  thence  by  the  Capitol  Waterway  to  the  Fourth 
Street  Bridge.  This  channel  broadens  out  into  a  basin  500  feet  wide  at  its  southern 
end  (on  the  line  of  the  south  side  of  Second  street),  and  1,600  feet  north  thereof 
narrows  to  250  feet.  This  is  all  to'be  dredged  to  a  depth  of  12  feet  at  extreme  low 
water. 

To  complete  this  project  to  the  present  depth  of  6  feet  at  extreme  low  water  will 
require  the  following  amount  of  excavation: 

Cubic  yards. 

To  complete  basin 56,000 

To  complete  project  north  of  basin 65, 000 

Total 121,000 

To  complete  the  total  project  will  require  the  following  amount  of  dredging: 

Cubic  yards. 

To  complete  project  to  6  feet  depth 121.000 

To  complete  basin  to  12  feet  depth 141, 000 

To  complete  Capitol  Waterway  to  12  feet  depth 13, 000 

To  complete  Channel  N  of  basin  to  12  feet  depth 343,000 

Total 618,000 

The  next  appropriation,  I  believe,  could  be  well  expended  in  completing  the  project 
to  the  depth  of  6  feet  at  extreme  low  water,  and  any  money  that  might  remain  could 
be  well  expended  in  deepening  the  dredged  basin. 

The  present  dredged  depth  is  sufficient  to  accommodate  all  the  present  interests  of 
navigation,  which  is  confined  to  light-draft  boats  and  steamers. 

In  January,  1895,  a  survey  was  made  of  a  portion  of  Olympia  Harbor,  south  of  the 
Fourth  Street  Bridge,  to  determine  the  cost  and  method  of  diverting  the  channel 
from  the  upper  harbor  from  the  Capitol  to  the  Deschutes  Waterway.  On  extreme 
run  outs  the  velocity  of  the  current  in  the  Capitol  Waterway  causes  considerable 
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Bco urine,  and  this  material  in  suspension  is  usually  deposited  in  the  dredged  channel 
below  ;  besfdes  this  the  Telocity  of  the  currents  is  liable  to  damage  wharves,  etc.,  on 
this  waterway.  If  this  water  were  to  run  off  by  way  of  the  Deschutes  Waterway, 
no  damage  would  be  done  to  the  dredged  channel,  and  the  velocity  of  the  current 
would  not  be  nearly  so  great,  as  there  is  no  dredged  channel  there  to  give  the  water 
any  great  amount  of  fall.  I  believe  the  diversion  of  this  upper  channel  to  be  a 
necesaary  part  of  the  improvement  of  Olympia  Harbor,  the  cost  of  which  should  be 
included  in  the  estimate  for  completing  the  project,  and  the  work  done  as  soon  as 
funds  will  permit. 

Very  respectfully,  your  obedient  servant, 

J.  R.  Savage,  Assistant  Engineer. 
Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

Olympia  Harbor  is  in  the  collection  district  of  Puget  Sound.  Tacoma  is  the  port  of 
entry. 

The  following  returns  relative  to  the  commerce  of  Olympia  Harbor  for  the  fiscal 
year  ending  June  30,  1895,  were  furnished  by  Mr.  George  B.  Lane,  secretary  to  the 
Olympia  Board  of  Trade. 

Shipping  .—There  are  two  daily  lines  of  steamers  running  between  Olympia  and 
Seattle;  two  daily  steamers  to  Shelton  and  one  to  Tacoma,  all  making  round  trips. 
The  amount  of  freight  handled  by  the  Olympia-Seattle  line  averages  10  tons  daily. 
Average  number  ofpassengers  carried  daily  by  these  combined  lines  is  75. 

Exports  and  imports. 


Articles. 


■XPOBT8. 

Logs  (2,000,000  feet,  B.  M.) . . . 
Lumber  (1,100,000 feet,  B.  M.) 

Saab,  doors,  etc 

Oysters  (12,000  sacks) 

Clams  (10.000  sacks) 

Mussels  (2.200  Hacks) 

Cord  wood  (4,000  cords) 

Fruit  and  vegetables 

H-y 

Ice 

Grain 

Ironwork 

Wooden  water  pips 

Total 


Quautity. 

Valne. 

Tons. 

5,000 

$10,000 

2,200 

11,000 

(*) 

4,000  J 

750 

30,000  | 

450 

8,000 

110 

3,500  , 

10. 250 

8,000 

(*) 

20,000 

400 

3,200  ' 

100 

.  1,000 

50 

1,200  1 

5 

500  1 

10 

1,000  | 

19, 325 

10li  400 

Articles. 


IMPOSTS. 

General   merchandise   and 

machinery 

Coal 

Logs  (1,000,000  feet,  B.  M.) . . 
Agricultural  implements. . . 

Total 


Quantity.    Value. 


Tons. 

2,500 

1,200 

2,000 

.    1,000 


5,800 


$125,000 
5,000 
5,000 
8,000 


138,000 


*  Unknown. 
SUMMARY. 


Total  exports. 
Total  imports. 


New  industries. — The  Olympia  Door  and  Lumber  Company's  new  mill  on  the  east 
side  of  the  harbor  began  operating  about  two  months  ago,  and  are  now  manufactur- 
ing about  25,000  feet  of  lumber  daily. 

The  steamers  are  doing  much  more  business  than  last  year,  probably  on  account 
of  the  Northern  Pacific  Railroad  discontinuing  their  train  service  through  Olympia. 
This  railroad  runs  only  one  train  daily  from  Seattle  to  Olympia  and  return  to  Seattle. 

The  steamers  Aberdeen  and  Multnomah  run  daily  to  Seattle.  The  steamer  Skagit 
Chief  runs  daily  to  Tacoma.  The  steamers  Doctor  and  City  of  Shelton  run  daily  to 
Shelton  and  Kainilche,  and  the  Esiella  has  a  mail  route  round  the  islauds  twice  a 
week. 
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T  T  18. 

IMPROVEMENT  OF  WATERWAY  CONNECTING  PUGET  SOUND  WITH  LAKES 
UNION  AND  WASHINGTON. 

This  is  a  new  work,  the  first  appropriation  for  it  having  been  made 
in  the  river  and  harbor  bill  of  August  17, 1894. 

The  river  and  harbor  bill  of  September  19, 1890,  contained  an  item 
directing  the  appointment  of  a  Board  of  three  officers  of  the  Corps  of 
Engineers,  upon  whom  should  devolve  the  duty  of  selecting  and  sur- 
veying the  most  feasible  location,  and  of  estimating  tbe  expeuse  of 
constructing  a  ship  canal  to  counect  the  waters  of  Lakes  Union,  Wash- 
ington, and  Samamish  with  Puget  Sound,  and  appropriating  1 10,000 
for  the  necessary  expenses. 

The  Board  thus  appointed  consisted  of  Col.  G.  H.  Mendell,  M%j.  T.  H. 
Handbury,  and  Capt.  T.  W.  Symons.  Their  report  is  contained  in  House 
Ex.  Doc.  No.  40,  Fifty-second  Congress,  first  session,  and  also  in  annual 
Report  of  Chief  of  Engineers  for  1892,  page  2762  et  seq. 

Description  of  original  condition. — The  above  mentioned  reports  con- 
tained a  full  description  of  the  physical  conditions  attendant  upon  the 
project  for  unitiug  the  lakes  mentioned  with  Puget  Sound,  and  of  the 
plan  proposed  for  accomplishing  the  same. 

Briefly  stated,  they  are  as  follows : 

Lake  Washington,  19  miles  long  and  averaging  2  miles  wide,  lie* 
east  of  Seattle,  and  is  from  2  to  6  miles  from  Puget  Sound.  Its  ordi 
nary  level  is  16  feet  above  high  tide  in  the  Sound. 

Lake  Union  lies  to  the  north  of  Seattle,  between  Lake  Washington 
and  Puget  Sound.  It  has  an  area  of  about  1 J  square  miles.  It  has  no 
natural  connection  with  Lake  Washington,  but  it  has  an  artificial  one, 
by  a  small  canal  used  chiefly  for  lumbering  purposes.  The  fall  from 
Lake  Washington  to  Lake  Union  is  about  6  feet. 

From  Lake  Union  there  is  a  small  stream  flowing  to  the  head  of  Sal- 
mon Bay,  distant  from  Lake  Union  about  1  mile.  From  the  head  of 
Salmon  Bay  to  deep  water  in  Puget  Sound  there  is  a  distance  of  about 
3  miles. 

The  plan  outlined  in  the  report  of  the  Board  consisted  in  dredging 
a  channel  through  the  flats  of  Shilshole  Bay  from  deep  water  in  the 
Sonnd  to  the  mouth  of  Salmon  Bay,  and  there  buildiug  a  lock  to  over- 
come the  differences  of  elevation  between  the  Sound  and  Lake  Union. 

The  lock  with  a  dam  would  bring  the  waters  of  Salmon  Bay  to  the 
elevation  of  Lake  Union. 

The  plan  further  provided  for  dredging  in  Salmon  Bay  to  give  the 
requisite  depth  for  a  deep  sea  harbor,  and  for  the  digging  of  a  canal  to 
connect  Salmon  Bay  with  Lake  Union,  and  the  necessary  dredging  i» 
Lake  Union  to  reach  the  head  of  the  lake.  Communication  between 
Lakes  Union  and  Washington  was  provided  for  by  a  canal  with  a  lock 
to  overcome  the  difference  of  level  between  the  lakes,  and  by  dredging 
through  the  shallows  of  Lake  Washington  to  deep  water. 

A  variation  of  the  plan  was  to  throw  a  dam  across  the  outlet  of  Sal- 
mon Bay  and  dig  a  canal  from  Salmon  Bay  to  Smiths  Cove,  and  there 
dredge  a  channel  to  deep  water  in  Elliott  Bay,  building  a  lock  to  over- 
come the  difference  of  level  between  the  waters  of  Elliott  Bay  and  Lake 
Union. 

The  estimated  cost  of  the  canal  with  masonry  locks,  by  the  first,  or 
Shilshole  Bay  route,  was  $2,900,000,  and  by  the  second,  or  Smiths 
Cove  route,  was  $3,500,000. 
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No  definite  selection  of  the  route  to  be  adopted  has  yet  been  mad©  by 
Congress. 

APPROPRIATION. 

Act  of  Congress  August  17,  1894 $25,000 

The  appropriation  has  certain  conditions  attached,  and  is  in  the  fol- 
lowing language: 

For  dredging  Salmon  Bay  and  the  improvement  of  the  waterway  connecting  the 
waters  of  Fuget  Sound,  at  Salmon  Bay,  with  Lakes  Union  and  Washington,  by 
enlarging  the  said  waterway  into  a  ship  canal,  with  the  necessary  locks  and  appli- 
ances iu  connection  therewith,  twenty-five  thousand  dollars:  Provided,  That  no  part 
of  said  amount  shall  be  expended  on  the  improvement  of  the  waterway  connecting 
the  waters  of  Puget  Sound  with  Lakes  Union  and  Washington  until  the  entire  right 
of  way  and  a  release  from  all  liability  to  adjaceut  property  owners  have  been  secured 
to  the  United  States  free  of  cost  and  to  the  satisfaction  of  the  Secretary  of  War. 

Report  of  operations. — The  work  contemplated  by  the  above-quoted 
item  was  assigned  to  my  charge  by  letter  of  the  Chief  of  Engineers 
of  August  21, 1894,  with  instructions  to  ascertain  and  report  whether 
the  necessary  right  of  way  and  release  from  liability  as  contemplated 
by  the  act  could  be  secured  to  the  United  States. 

An  endeavor  was  made  to  have  a  sufficient  portion  of  the  appropria- 
tion made  available  for  surveying  the  right  of  way  and  marking  it  upon 
the  ground,  and  for  determining  accurately  what  property  would  be 
required  to  be  deeded  to  the  United  States,  and  that  from  which  deeds 
of  release  from  liability  would  be  required. 

But  both  the  Secretary  of  War  and  the  Comptroller  of  the  Treasury 
decided  that  no  portion  of  the  appropriation  could  be  expended  for 
expenses  connected  with  the  donation  of  the  lands,  easements,  and 
releases  to  the  United  States. 

The  duty  of  making  the  requisite  survey,  and  of  procuring  the  requi- 
site deeds,  easemeuts.  and  releases,  therefore  devolved  itself  fully  upon 
the  t>eople  of  Seattle  interested  in  the  work. 

An  organization  was  effected  in  Seattle  to  accomplish  this,  but  the 
work  made  very  little  progress.  During  the  session  of  the  Washing- 
ton legislature  of  1895  a  law  was  passed  giving  to  county  commissioners 
power  of  condemnation  of  property  for  canal  purposes.  Through  the 
medium  of  this  law  the  people  interested  hope  to  get  the  right  of  way 
and  easements  required  for  the  ship  canal. 

In  the  sundry  civil  bill  approved  March  2, 1895,  provision  is  made  for 
the  survey  and  determination  of  the  lands  and  easements  required. 
The  provision  is  made  in  the  following  language: 

That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed  to  expend, 
from  the  appropriation  of  twenty-five  thousand  dollars  "For  dredging  Salmon  Bay 
and  improvement  of  the  waterway  connecting  the  waters  of  Pnget  Sound,  at  Salmon 
Bay,  with  Lakes  Union  and  Washington,  by  enlarging  the  said  waterway  into  a  ship 
canal,  with  the  necessary  locks  and  appliances  in  connection  therewith,"  made  by  the 
"act  making  appropriations  for  the  construction,  repair,  and  preservation  of  certain 
public  works  on  rivers  and  harbors,  and  for  other  purposes,  "received  by  the  Presi- 
dent August  seventh,  eighteen  hundred  and  ninety-fonr,  the  sum  of  five  thousand 
dollars  in  making  a  definite  survey  and  location  of  said  improvement  And  in  pre- 
paring a  cadastral  map  showing  each  piece  of  property  required  to  be  deeded  to  the 
United  States,  or  from  which  a  release  is  required,  with  its  metes  and  bounds. 

Being  informed  of  this  law  and  directed  by  the  Chief  of  Engineers  to 
proceed  with  the  survey,  Mr.  Eugene  Kick  seeker  was  employed  as 
assistant  engineer  and  placed  in  charge  of  the  work  with  instructions 
to  locate  definitely  upon  the  ground  the  line  of  the  canal  selected  by  the 
Board  of  Engineers  of  18110,  with  the  requisite  right  of  way  as  gener- 
ally laid  down  and  described  in  the  report  of  the  Board,  and  to  deter- 
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mine  with  exactitude  all  data  concerning  each  and  every  piece  and 
parcel  of  ground  within  the  limits  of  the  right  of  way  between  the  low- 
water  line  of  Salmon  Bay  and  the  high-water  line  of  "Lake  Union,  and 
to  prepare  maps  and  lists  of  all  such  property.  He  commenced  the 
active  operations  of  the  survey  on  March  15, 1895. 

The  work  was  still  in  progress  at  the  close  of  the  fiscal  year. 

Recommendations  and  remarks. — The  surveys  of  the  right  of  way  and 
flooded  lands  have  not  yet  been  completed,  and  the  right  of  way  and 
deeds  of  release  have  not  been  received.  Nothing  has  therefore  beeu 
done  toward  the  actual  commencement  of  operations  on-the  work. 

The  procurement  of  the  right  of  way  and  exemptions  from  liability 
is  a  work  of  very  considerable  magnitude  and  expense,  and  it  is  not 
possible  to  tell  when  it  will  be  accomplished.  As  under  the  law  no 
work  can  be  done  until  this  matter  is  fully  settled,  it  is  not  deemed 
proper  to  make  any  recommendation  as  to  amount  of  appropriation 
which  could  be  profitably  expended  during  the  next  fiscal  year. 

Future  operations. — Work  will  continue  on  the  survey  untr  it  is 
finally  completed,  when  the  maps  and  property  lists,  etc.,  will  be  sub- 
mitted for  approval,  and  then  turned  over  to  the  commissioners  or 
other  properly  constituted  authorities  for  their  action. 

Money  statement. 

Amount  appropriated  by  act  of  August  17,  1894 $25, 000. 00 

June  30,  1895,  amount  expended  during  fiscal  year 2, 681. 06 

July  1,  1895,  balance  unexpended 22,318.94 

July  1, 1895,  outstanding  liabilities ; '. 800.00 

July  1,  1895,  balance  available 21,518.94 


REPORT  OF  EUGENE  RICKSECKEK,   ASSISTANT  ENGINEER. 

Seattle,  Wash.,  June  10, 1895. 

Sir:  The  last  river  and  harbor  bill  contained  an  item  appropriating  $25,000  "for 
dredging  Salmon  Bay  and  the  improvement  of  the  waterway  connecting  the  water 
of  Puget  Sound  at  Salmon  Bay  with  Lakes  Union  and  Washington  by  enlarging  the 
said  waterway  into  a  ship  canal  with  the  necessary  locks  and  appliances  in  connec- 
tion therewith:  Provided,  That  no  part  of  said  amount  shall  be  expended  on  the 
improvement  of  the  waterway  connecting  the  waters  of  Puget  Sound  with  Lakes 
Union  and  Washington  until  the  entire  right  of  way  and  a  release  from  all  liability 
to  adjacent  property  owners  have  been  secured  to  the  United  States  free  of  cost,  to 
the  satisfaction  of  the  Secretary  of  War." 

A  survey  with  estimate  for  this  work  was  made  in  1890,  and  a  Board  of  Engineers 
reported  on  it,  indicating  upon  a  map  in  a  general  way  the  several  routes  proposed. 

In  the  sundry  civil  appropriation  bill  of  March.  2,  1895,  Congress  authorized  the 
expenditure  of  $5,000  from  the  amount  previously  appropriated  "in  making  a  defi- 
nite survey  and  location  of  said  improvement,  and  in  preparing  a  cadastral  map, 
showing  each  piece  of  property  required  to  be  deeded  to  the  United  States  or  from 
which  a  release  is  required,  with  its  metes  and  bounds." 

The  President  affixed  his  signature  to  the  bill  on  the  2d  of  March,  1895. 

On  March  10 1  met  you  in  Portland  in  answer  to  your  telegraphic  instructions. 
After  securing  material  from  your  office  and  from  several  sources  in  Seattle,  and 
establishing  an  office  in  Fremont,  a  suburb  of  Seattle,  the  work  was  actively  begun 
by  placing  three  parties  in  the  field  on  the  19th  of  March. 

The  proposed  improvement,  with  the  exception  of  the  north  shore  of  Salmon  Bay, 
which  comprises  the  water  front  of  the  town  of  Ballard,  lies  wholly  within  the  limits 
of  the  city  of  Seattle. 

The  general  route  of  the  proposed  canal  leaves  Puget  Sound  at  the  month  of  Salmon 
Bay,  traverses  the  entire  length  of  this  bay,  thence  by  a  cut  to  Lake  Union,  through 
Lake  Union  to  its  eastern  extremity,  finally  entering  Lake  Washington  by  a  cut 
across  a  narrow  ridge  called  the  Portage. 
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The  project  contemplates  making  a  fresh-water  basin  out  of  Salmon  Bay,  at  present 
a  salt-water  body  navigable  at  half  tide,  by  raising  its  waters  to  and  maintaining 
them  on  a  level  with  Lake  Union  by  means  of  a  lock  at  its  month.  It  also  calls  for 
a  lock  between  Lake  Union  and  Lake  Washington. 

The  work  of  this  survey  was  the  determination  of  a  mean  elevation  for  the  surface 
of  Lake  Union  and  the  area  affected  by  raising  the  water  of  Salmon  Bay  to  the 
highest  level  that  Lake  Union  might  attain  under  this  improvement;  to  locate  and 
permanently  monument  the  required  right  of  way  upon  the  ground ;  to  accurately 
define  each  tract  of  land,  lot,  and  fraction  within  the  limits  affected,  and  to  determine 
the  present  ownership. 

This  involved  the  making  of  an  accurate  cadastral  and  topographic  survey  and  map 
of  the  vicinity  of  the  proposed  improvement. 

In  the  work  of  the  survey  all  measurements  were  made  with  a  Roe  and  a  Chester- 
man  steel  tape,  reading  to  hundredths  of  a  foot;  corrected  in  the  field  for  tempera- 
ture and  pull,  comparisons  having  been  previously  made  with  a  recently  standardized 
steel  tape  from  the  U.  S.  Coast  and  Geodetic  Survey. 

A  triangulation  system  was  extended  from  a  base  line  measured  on  the  lower  Salmon 
Bay  Bridge  to  a  check  base  near  Lake  Union. 

The  Salmon  base  was  measured  three  times.  The  range  was  0.0172  foot.  The  mean 
result,  1,375.7205  feet. 

Angles  were  observed  with  a  6£-inch  Buff  and  Berger  transit  at  twelve  stations  by 
the  method  of  repetitions,  each  angle  repeated  twelve  times.  The  average  angle 
correction  was  2.48  seconds. 

The  mean  length  of  three  measurements  of  the  check  base  was  1,143.7065  feet;  the 
range  was  0.0201  foot;  the  computed  length  was  1,143.6950 feet.  A  careful  survey  of 
Salmon  Bay  having  been  recently  made  by  M.  Stixrud  for  the  State  harbor  line  com- 
mission and  the  State  board  of  tide-land  appraisers,  it  was  decided  to  utilize  that 
work  in  its  entirety,  supplementing  it  by  the  addition  of  features  necessary  for  this 
work.  The  city  ol  Seattle  had  spent  some  $1,200  in  relocating  certain  block  corners 
in  the  Denny-Hoyt  addition,  and  this  material  was  obtained  and  utilized  as  far  as 
possible.  City  Engineer  Thompson,  with  the  authority  of  the  common  council  of 
beattle,  also  worked  in  conjunction  with  me  in  the  Ross  addition  in  determining  the 
most  probable  positions  for  block  corners  established  without  record  and  many 
long  since  destroyed. 

All  lot  and  block  corners  that  could  be  found  upon  the  ground,  together  with  the 
improvement*,  were  first  located.  These  formed  a  basis  upon  which  was  arranged 
the  presumed  intention  of  the  land  surveyor,  as  shown  by  the  County  Record  of 
Plats,  a  record  which  frequently  fails,  as  in  these  cases,  to  show  either  angles,  disr 
tances,  or  sizes  of  many  of  the  lots.  At  the  Portage,  between  Lakes  Union  and 
Washington,  the  land  had  evidently  been  platted  on  paper  only,  making  it  necessary 
to  subdivide  the  section  inclosing  it.  An  excess  of  land  was  found  in  both  direc- 
tions, which  made  the  fitting  of  the  plat  to  the  ground  less  complicated.  The 
description  of  the  property  by  deed  was  at  times  confusing.  In  one  case  the  phrase 
"  easterly  273  feet  from  the  west  boundary  "  proved  to  be  a  diagonal  line  across 
property  which  measured  212  feet  on  an  east  line.  Another  case,  where  the  width 
of  a  street  intended  to  be  66  feet  was  65  feet  at  one  end  of  an  addition  and  over  90 
feet  at  the  other.  '  In  all  of  these  additions  it  is  the  intention  of  the  city  to  adopt 
our  location  and  to  monument  such  street  intersections  as  will  permanently  estab- 
lish the  additions.  Other  additions  connected  with  our  work  were  the  Ross  second, 
the  Oilman,  Oilman  Park,  Ballard,  and  Bay  Terrace. 

All  computations  were  based  upon  a  system  of  rectangular  coordinates,  the  origin 
placed  at  such  a  point  in  Puget  Sound  as  to  be  south  and  west  of  the  entire  work. 

The  meridian  for  the  work  is  the  same  as  that  used  by  the  State  in  the  survey  of 
the  harbor,  and  is  approximately  T  28"  west  of  the  city's  meridian.  The  datum  plane 
was  placed  30  feet  below  extreme  low  tide  to  avoid  negative  quantities  by  being 
safely  below  the  level  of  any  constructive  works. 

For  a  period  of  one  year,  from  August,  1891,  to  August,  1892,  the  U.  S.  Coast  and 
Geodetic  Survey  maintained  an  automatio  tidal  gauge  in  Seattle  Harbor,  and  from 
the  seven  highest  tides  occurring  during  that  period  deduced  a  value  of  15.77  feet 
for  the  difference  in  height  between  high  and  low  tide.  This  position  of  high  tide 
corresponds  to  47  feet  (46.98)  on  our  datum. 

The  level  of  Lake  Union  was  found  to  vary  3  feet  from  summer  to  winter  of  1894. 
It  is  proposed  to  maintain  it  at  an  elevation  of  55  feet,  or  8  feet  above  high  tide, 
allowing  a  maximum  rise  and  fall  of  2  feet.  Bench  marks  were  established  at 
intervals  of  about  800  feet  around  Salmon  Bay  and  along  the  waterway  to  Lake 
Union. 

The  flooded  area  was  outlined  upon  the  ground,  pegs  being  placed  from  50  to  100 
feet  apart  horizontally.    The  Portage  was  connected  with  Fremont  by  a  line  of  levels. 

Curves  of  equal  elevation  at  intervals  of  2  feet  vertically  were  placed  over  the 
area  affected  from  datum  to  an  elevation  of  62  feet,  or  15  feet  above  extreme  high 
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tide.  This  work,  as  well  as  the  location  of  all  improvements,  was  done  by  means 
of  stadia  measurements  with  the  plane  table.  The  average  length  of  the  shots, 
excluding  those  takeu  at  the  month  of  Salmon  Bay,  was  255  feet.  Vertical  read- 
ings on  intermediate  stations  were  taken  to  the  nearest  tenth  of  a  foot. 

The  elevations  of  station  points  were  checked  to  the  nearest  hundredth  of  a  foot. 
Below  47  feet,  the  level  of  high  tide,  the  number  of  locations  per  100  square  feet 
average  0.1.    Abovo  47  feet  they  average  3.4. 

Location  of  the  canal. — For  convenience  of  notation  the  route  is  divided  into  eight 
sections,  lettered  from  A  to  H,  the  characteristic  features  of  which  are  tabled  as 
follows : 


Section. 


A.ShilsholeBay 

B,  lock  at  entrance 

C,  Outer  Salmon  Bay  — 

D,  Inner  Salmon  Bay 

B,  Fremont  Cut 

F,  Lake  Union 

G.  Portage  Cut  and  Look 
H,  Union  Bay 

Total 


Length 
tangents. 


Length 
curves. 


Feet. 
950 

550 

920 

5,210 

1,760 

4,521 

2,750 

4.600 


21,270 


Feet. 
1,900 


4,581 
3,800 
9,079 


Curva- 
ture. 


Bottom 
width. 


Average 
depth  of 
cuttings. 


41    48 


29  21 

144  12  . 

6  20 

331  15 


Feet.  .    | 
300  j 

120  j 

300  to  200 

200 
80 

200  j 
80  j 
200 


Feet. 
260 

270 
90 
50 

250 

40 

.  400 

150 


Excava- 
tion. 


On.  yds. 

896,800 

81,400 
156,900 
426,900 
630.600 
241,900 
465,100 
57Z400 


230      552    56    1  3,474.000 


Across  the  upland  (Sections  E  and  G)  a  right  of  way  300  feet  wide  has  been  asked 
for.  The  canal  will  have  a  depth  of  26  feet,  a  width  of  80  feet  on  the  bottom,  and 
158  feet  at  the  water  surface,  with  slopes  1T  on  1.  Placing  the  lower  berin  at  6  feet 
above  the  water  surface,  there  will  remain  62  feet  of  land  on  each  side  of  the  canal 
that  will  be  available  in  Section  E  for  street  purposes,  railway  lines,  etc.  In  Sec- 
tion G  nearly  the  entire  right  of  way  will  be  required  for  the  cutting. 

8eotion  E,  the  longest  cut,  deviates  but  little  from  a  straight  line.  It  extends 
diagonally  across  a  flat  valley,  but  a  few  feet  higher  than  Lake  Union  at  its  upper 
end.  This  valley  was  platted  into  lots  several  years  ago.  Many  of  them  have  been 
sold,  aud  a  number  of  these  are  occupied  by  improvements.  A  considerable  area 
lying  either  below  the  level  of  the  water  surface  in  the  canal  or  cut  off  from  its  natural 
drainage  basin  by  the  berm  will  be  more  or  less  damaged.  The  spoil  earth  from  the 
canal  will  likely  reclaim  the  former,  while  the  latter  must  either  be  filled  with  mate- 
rial obtained  elsewhere  or  await  the  building  of  a  sewer  to  tide  water  of  sufficient 
size  to  carry  off  the  surfaoe  drainage.  But  one  class  of  land  is  affected  in  Section  G, 
namely,  that  included  in  the  right  of  way, 

The  following  table  shows  the  distribution  of  the  area  in  the  right  of  way,  that 
which  is  flooded,  and  that  may  be  affected.  Sections  F  and  H  are  entirely  free 
navigation. 


Section. 

Foil  lota. 

Rightt 

Fraction- 
al lots. 

>f  way. 

Total 
area. 

Flooded 
.     lota. 

Total 

area. 

A 

3 
3 
9 
1 
169 
38 

11 
7 

11 

8 

195 

4 

Acres. 
7.82 

Acre*. 

B 

1.05 
3.30 

2.85 

9.33 

254.74 

45.26 

C 

D 

.81 
38.22 
20.52 

407 
295 

.....   .. 

1W 

B 

Q 

Total 

71.22 

312.18 

Grand  total  area 

i 

383.40 

""! 

The  above  area  inoludes  167.58  acres  of  tide  lands  recently  platted  by  the  State  of 
Washington. 
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Plats  and  descriptions  of  each  piece  of  property  will  be  ready  for  the  commis- 
sioners of  King  County  the  latter  part  of  this  month,  when  it  is  expected  that  con- 
demnation proceedings  will  be  instituted  by  them  against  the  different  property 
holders  affected,  in  conformity  with  an  act  passed  by  the  last  State  legislature, 
entitled,  ''An  act  to  grant  to,  and  prescribe  powers  of,  counties  relative  to  public 
works,  undertaken  or  proposed  by  the  State  of  Washington  or  the  United  States, 
and  declaring  an  emergency." 

When  these  suits  are  brought  to  a  close  the  county  will  be  able  to  furnish  a  clean 
title  to  the  Government  for  the  right  of  way  needed  and  a  release  from  damages  that 
might  be  demanded. 

The  location  will  be  marked  by  a  number  of  stone  monuments  before  the  work  is 
completed. 

The  route  of  the  canal  and  vicinity,  excepting  that  portion  lyin  gin  Lake  Union, 
Union  Bay  and  Lake  Washington,  is  being  shown  on  eleven  sheets  of  uniform  size, 
24  by  30  inches,  on  a  scale  of  100  feet  to  1  inch,  also  the  important  data  used  or  deter- 
mined.   It  is  expected  to  complete  this  work  in  July. 

The  changes  made  in  the  location  of  the  canal  in  Section  E  have  met  with  the  gen- 
eral public  approval,  and  give,  I  believe,  an  economical  route  in  point  of  first  cost, 
less  valuable  right  of  way,  and  a  reduced  excavation,  easier  maintenance,  the  absence 
of  sharp  curves  and  attendant  bank  protection,  allowing  increased  speed  for  traffic, 
and  a  practically  straight  channel,  saving  time  in  transportation. 

Physical  data.— The  Following  table,  taken  largely  from  the  Report  of  Survey,  1890, 
reduced  to  this  datum,  and  supplemented  by  material  from  this  survey,  gives  the 
principal  data  connected  with  the  project : 

Elevations.  Feet.  Feet. 

Extreme  low  tide,  Pnget  Sound 30      to    1 

Low  tide, Puget  Sound 31.2  to    1.2 

Extreme  high  tide,  Puget  Sound 47      to  17 

Lake  Union,lowest  water  observed 53      to  23 

Lake  Union,  highest  water  observed 56      to  26 

Lake  Washington,  lowest  water  observed 61. 6  to  31. 6 

Lake  Washington,  highest  water  observed 63. 1  to  33. 1 

Lake  Washington,  highest  water  flood  marks 64. 4  to  34. 4 

Areas,  depths,  etc. 
Salmon  Bay : 

Total  water  area acres..  318 

25  feet  and  over  in  depth do 35 

Less  than  25  feet  in  depth do 283 

Lake  Union : 

Total  water  area do 906 

25  feet  and  ovei  in  depth do 499 

Less  than  25  feet  iu  depth do 406 

Greatest  depth feet-.  60 

Lake  Washington : 

Total  water  area  (about) acres..  24,896 

25  feet  and  over  in  depth  (about) do 22,000 

Greatest  depth  ( probably ) feet . .  600 

Lake  Samamish: 

Total  water  area acres..  5,120 

25  feet  and  over  in  depth  (about) do 4, 000 

Less  than  25  feet  in  depth  (about) do 1,120 

Greatest  depth  (about) feet..  100 

Lake  Union  drainage  basin square  miles..  6 

Lake  Washington  drainage  basin do 182 

Samamish  River  drainage  basin do 109 

Lake  Samamish  drainage  basin do 102 

Dimensions. 

Feet. 

Approach  to  outer  lock,  depth  below  extreme  low  tide 26 

Outer  lock : 

Width  of  gates  in  clear 50 

Length  of  lock  chamber  in  clear 400 

Depth  of  lock  in  clear 26 

Canal  excavated  in  uplands,  Fremont  and  Portage  cut,  depth 26 

Upper  lock,  same  dimensions  as  outer  lock. 

Appended  hereto  is  a  communication  from  Mr.  Wesley  Wilson,  manager  of  the 
Seattle  Coal  and  Iron  Company. 
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In  conclusion  I  with  to  acknowledge  courtesies  from  Civil  Engineers  Stixnid  sad 
Nasten,  and  City  Engineer  R.  H.  Thompson,  and  to  thank  toe  force  who  have  m 
faithfully  aided  me  in  their  several  capacities. 

Respectfully  submitted. 


Capt.  T.  W.  Symons. 


EUGENE  RlCKSECKER, 

Astistant  Bnfimeer. 


lstteb  or  mr.  wesucy  wilson,  manager  Seattle  coal  and  ikon  company. 

Seattle  Coal  and  Iron  Company, 

GUrnam,  Wo$h.,  May  29, 1895. 
Dear  Sir: 

*  •  *  •  •  •  • 

In  shipment  of  a  commodity  like  coal  prompt  dispatch  in  the  loading  and  dis- 
charging of  vessels  cuts  a  great  figure  in  the  cost  of  transportation.  On  the  northern 
lakes  between  Buffalo  and  Duluth  coal  is  carried  at  a  maximum  rate  of  50  cents  per 
gross  ton  of  2/240  pounds,  and  I  have  known  of  coal  being  transported  between  Ash- 
tabula, Ohio,  and  l)uluth,  Minn.,  as  low  as  26  cents  per  gross  ton  of  2,240  pounds. 

The  rates  for  this  service  are  based  largely  upon  the  fact  of  quick  dispatch  in 
loading  and  discharging.  Our  rates  from  Seattle  to  San  Francisco  have  never,  to 
my  knowledge,  been  below  $2  per  gross  ton,  and  while  we  have  the  disadvantage  of 
having  to  compete  with  coals  in  vessels  coming  from  foreign  countries  to  San  Iran- 
cisco  and  other  coast  ports  for  grain,  which  they  bring  at  very  low  rates  on  account 
of  it  furnishing  them  with  ballast,  out  of  which  they  can  make  a  little  something 
in  the  transportation,  such  competition  as  this  tends  in  a  great  measure  to  curtail 
the  output  of  our  mines  in  Washington,  by  reason  of  being  compelled  to  compete 
with  such  low  rates  in  the  transportation  on  coal  ballast,  as  above  mentioned. 

The  ebb  and  flow  of  the  tides,  which  we  would  get  rid  of  by  having  our  bunkers 
erected  in  fresh  water  on  Lake  Washington,  would  also  be  a  very  great  advantage 
in  the  loading  of  vessels,  as  the  extremes  of  the  tides  on  Puget  Sound  are  very  great 
and  make  it  very  difficult  to  load  vessels  promptly,  as  we  have  frequently  to  wait 
for  the  tide  to  ebb  and  flow  before  being  able  to  deliver  cargo  to  vessels. 

My  firm  belief  is  that  if  the  canal  was  opened  into  Lake  Washington,  so  that  we 
would  be  enabled  to  erect  permanent  bunkers  and  thus  be  able  to  give  vessels  quick 
dispatch,  we  would  thereby  much  more  successfully  compete  with  the  products  of 
foreign  countries  in  our  coast  markets,  which  would  certainly  add  very  materially 
to  the  development  of  our  American  coal  industries  in  the  great  Northwest. 
I  beg  to  remain,  yours  very  truly, 

Wesley  Wilson,  Manager. 

To  Eugene  Rickseckeb,  C.  E. 


COMMERCIAL  STATISTICS. 

Seattle  is  in  the  collection  district  of  Puget  Sound  and  is  a  port  of  entry. 

The  following  returns  relative  to  the  commerce  of  the  port  of  Seattle  were  com- 
piled from  the  statements  furnished  by  Mr.  Tracy  H.  Robertson,  secretary  of  Seattle 
Chamber  of  Commerce,  and  other  sources.  They  are  for  the  fiscal  year  ending  June 
30,1895. 

Shipping. 

Number  of  foreign  and  coastwise  vessels  arrived 1,378 

Aggregate  net  registered  tonnage  of  same 842,981 

Number  of  Sound  steamboats  making  regular  trips  from  Seattle,  mostly 

daily ** 

Number  of  Sound  steamboats  making  occasional  trips  from  Seattle,  by  actual 

count  at  time  of  inspection J* 

Aggregate  net  registered  tonnage  of  these  84  steamboats 26, 3w 

Number  of  Sound  ports  touched  by  same ™' 
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Ocean  steamer*. 
The  following  arrive  at  and  depart  from  Seattle  at  regular  intervals : 


Name. 


Regular 

Draft. 

net 

tonnage. 

Fest. 

»ft 

1,713 

21 

2.168 

21 

2,168 

10ft 

566 

21 

1.606 

17 

888 

18 

747 

7ft 

106 

10 

250 

21 

1,672 

a 

392 
816 

10 

227 

7  . 

97 

Route. 


CltyofPuebla.... 

Walla  Walla 

Umatilla 

Farallon 

Willamette 

Alki 

CityofTopeka.... 

Chflcat 

Willapa 

Queen 

Signal 

City  of  Kingston . 

Rosalie 

B  van  gel 


►San  Francisco;  one  steamer  every  five  daya. 


Alaska;  two  steamers  each  week. 

Portland ;  every  two  weeks. 

-Victoria,  British  Columbia;  daily  and  triweekly. 


The  number  of  passengers,  incoming  and  outgoing,  carried  by  all  steamers  d wring 
the  year  was  649,332,  and  the  freight  handled  by  all  steamers  for  the  same  period 
was  upward  of  850,000  tons. 


Exports  and  imports  by  water. 


Articles. 


Quantity.     *££ 


Coal 

Lumber  <119,rt42,483  feet,  B.  M.). 

Shingles 

Laths  (167,480  bundles) 


Pickets . 

Piles  (3,202) 

Ship  and  boat  spare  (437) 

Wheat  and  other  grain,  flour,  hops,  fruit  and  vegetables,  canned  salmon,  furs, 
etc.,  of  which  separate  quantities  unknown 


Tons. 

287,855 

239.685 

8,081 

4,187 
615 

<*) 

(*) 

211,654 


Total. 


752,077 


IMPORTS. 

General  merchandise  of  all  descriptions  (not  enumerated) . 


351,782 


$1,007,488 

1,078,576 

113, 134 

83,496 

22,755 

5,123 

8,512 

3,886,464 


6,650,533 


85,276,780 


*  Weight  can  not  be  estimated. 
SUMMARY. 


Tons. 


Value. 


Total  exports.. 
Total  imports.. 


752,077 
361,782 


$6,650,553 
5,276,730 


Ship  building. 

Following  is  a  list  of  the  vessels  built  at  the  various  shipyards  at  and  near  Seattle 
during  the  year: 


Name. 


Maria 

Comet 

LixsieB 

Penguin..... 

Enigma 

White  Star. 
Rtooto 


Net 

Draft, 

tonnage. 

loaded. 

Feet. 

6.36 

3.3 

5.42 

5 

20.50 

5.8 

31.88 

7.1 

19.66 

5.6 

8.18 

5.9 

a  48 

4.5 

For  what  trade. 


Fishing. 
Pleasure. 
Fishing. 
Do. 
Coasting. 
Pleasure. 
Fishing. 
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Ship  building — Continued. 


Name. 


Kig. 


Bering  Sea '  Schooner. 

Alley ilo  — 

Prospect Sloop  — 

Lillie  and  Maud Schooner. 

City  of  Bothen Steamer  . 

Oriole :  Sloop 

Vigilant ;  Steamer  . 

Trilby Schooner. , 

Nancy |  Sloop 

Apollo ' cio  . . . 

Ben do... 

Eclipse i  Steamer  . 

City  of  Shelton ' do  . . . 

Mystic  (rebuilt) :  Steamer  . . 

M.  M.  Morril Schooner. 

Rob  Roy * ' do  ... 

Loyal do  — 


>yal 
her 


Liberty J  Sloop. 

Kate I do  . 

Alice « do  . 


Net 

Draft.  ! 

tonnage. 

loaded  | 

Feet. 

4ft.  18 

7      ' 

5.76 

3.6 

25.88 

6  9 

7.65 

4.8 

30.77 

3.4 

7.36 

3.5 

25.22 

■9.3 

10.17 

3.6 

8.04 

3.1 

5.11 

3 

6  79 

3.3 

7.84 

4 

138.39 

6 

13.76 

4 

43.19 

7.8 

10.15 

4 

26.50 

5.6 

10.39 

4.5 

10.89 

4 

7.49 

3.6 

For  what  trade. 


Sealing. 
Fishing. 
Coasting. 

Do. 

Do. 

Do. 
Coasrlng  (tag). 
Coasting. 
Fishing. 
Pleasure. 
Fishing. 
Coasting. 

Do. 
Coasting  (tug). 
Sealing. 
Fishing. 

Do? 

Do. 

Do. 

Do. 


Industries  [present). — The  last  United  States  census  gave  evidence 
of  331  manufacturing  establishments,  4,048  employees,  and  $10,203,007 
finished  products.  Since  this  census  there  have  been  added  more  than 
100  new  industries,  including  7  saw  and  shingle  mills,  a  flour  mill,  woolen 
mill,  packing  house,  pressed  brick  and  fireproofing  works,  baking  pow- 
der and  spice  manufactory,  (>  box  factories,  a  carriage  factory,  2  broom 
factories,  2  tanneries,  a  pickle  and  vinegar  works,  artificial  stone  works, 
boat  and  naphtha  launch  factory,  boiler  works,  tinware  manufactory, 
and  2  shipyards. 

Industries  (new  and  prospective). — (1)  Ship  canal  connecting  Puget 
Sound  with  Lake  Washington;  (2)  excavations  of  deep  waterways  and 
basins  in  the  tide  flats  of  Seattle  Harbor,  and  a  ship  canal  from  the  har- 
bor to  Lake  Washington,  and  with  the  material  filling  in  of  1,700  acres 
of  tide  lands  in  Seattle  Harbor;  (3)  Snoqualmie  power  plant  (to  gen- 
erate power  for  Seattle  factories  and  street  railways;  energy  of  falls, 
51,000  horsepower);  (4)  Cedar  River  power  plant  (same  purpose  as 
above);  (5)  car  manufactory  and  steel  works;  (6)  glass  works;  (7) 
Acetylene  works;  (8)  flour  mill;  (9)  opening  of  Renton  coal  miiie  (now 
in  successful  operation);  (10)  pottery  works;  (11)  packing  house;  (12) 
coft'ee  and  spice  mill. 


T  T  19. 

IMPROVEMENT  OF  EVERETT  HARBOR,  WASHINGTON. 

This  is  a  new  work,  the  first  appropriation  for  it  having  been  made 
in  the  river  and  harbor  bill  of  August  17, 1894. 

Description  of  original  condition. — Everett  is  situated  on  a  peninsula, 
one  side  and  the  end  of  which  is  bounded  by  the  Snohomish  River  and 
the  other  side  by  the  waters  of  Puget  Sound.  Of  the  water  front  on 
Puget  Sound  but  a  small  part  has  deep  water,  the  remainder  fronts  on 
the  tide  flats  which  have  been  formed  by  the  Snohomish  River. 

A  portion  of  the  river  forming  the  rear  or  fresh-water  boundary  of 
the  peninsula  has  navigable  depths  sufficient  for  all  ordinary  purposes 
of  commerce,  but  below  this,  and  especially  across  the  tide  flats  at  the 
mouth,  the  water  is  shallow,  and  great  difficulty  is  experienced  in  get- 
ting into  the  fresh-water  river  harbor  back  of  the  city- 
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Plan  of  improvement — The  plan  of  improvement  adopted  for  this 
work  is  understood  to  be  that  prepared  by  me  and  submitted  under 
date  of  July  9, 1894,  and  described  in  Senate  Ex.  Doc.  No.  139,  part  2, 
Fifty  third  Congress,  second  session.  The  plan  may  be  generally 
described  as  follows : 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  river's  mouth;  second,  to  dredge  a 
channel  from  this  through  the  tide  flats  and  the  Old  River  mouth  to 
deep,  fresh  water  in  the  Snohomish  River,  this  channel  being  designed 
to  bring  fresh  water  to  the  harbor  basin  and  to  afford  facilities  for  nav- 
igation about  the  peninsula  and  into  the  deep  water  bounding  the 
peninsula  on  the  east;  and  third,  to  protect  and  maintain  this  harbor 
and  channel  across  the  tide  Hats  by  a  bulkhead  interposed  between 
them  and  the  open  waters  of  the  Sound,  the  bulkhead  to  act  as  a  retain- 
ing wall  for  the  material  dredged  from  the  harbor.  The  estimated  cost 
of  the  work  is  $372,000. 

APPROPRIATION. 

Act  of  August  17, 1894 $10,000 

The  language  of  the  act  is  as  follows: 

For  dredging  Everett  Harbor,  including  the  mouth  of  Snohomish  River,  and 
Snohomish  River  from  mouth  to  Lowell,  in  the  State  of  Washington,  the  sum  of  ten 
thousand  dollars. 

Amount  expended  to  June  30, 1895. — The  amount  expended  on  the 
project  to  June  30, 1895,  was  $84.79. 

Results  obtained  to  June  30,  1895. — The  work  having  but  fairly  com- 
menced,  no  results  of  value  can  yet  be  claimed. 

Report  of  operations. — The  language  of  the  law  confined  the  work 
to  be  done  to  dredging.  The  proper  conduct  of  the  work  required  that 
the  work  of  dredging  should  be  preceded  by  a  retaining  bulkhead  to 
impound  the  dredged  material  and  to  shelter  the  dredged  channel  from 
outside  wave  action.  As  this  retaining  bulkhead  could  not  legally  be 
built  with  the  money  appropriated,  it  was  decided  that  the  expenditure 
of  the  appropriation  should  be  delayed  until  the  defect  in  the  law 
could  be  cured  or  until  the  necessary  bulkhead  could  be  built  through 
some  other  means. 

Ou  February  1, 1895,  a  joint  resolution  of  Congress  was  approved, 
making  the  requisite  change  in  the  law. 

This  resolution  is  as  follows: 

That  the  appropriation  of  ten  thousand  dollars  heretofore  made  for  dredging 
Everett  Harbor,  at  Everett,  in  the  State  of  Washington,  may  be  used  by  the  Secre- 
tary of  War  in  the  construction  of  a  fresh- water  harbor  at  Everett,  in  said  State, 
in  accordance  with  the  project  submitted  by  Captain  Thomas  W.  Symons,  of  Corps  of 
Engineers,  United  States  Army,  on  July  ninth,  eighteen  hundred  and  ninety-four, 
and  printed  in  Senate  Executive  Document  numbered  one  hundred  and  thirty-nine, 
part  two,  second  session  of  the  Fifty-third  Congress. 

The  resolution  was  received  from  the  Chief  of  Engineers,  with  in- 
structions to  prepare  and  submit  a  project  for  the  expenditure  of  the 
110,000  appropriated  for  the  construction  of  a  fresh- water  harbor  at 
Everett. 

Under  date  of  February  14, 1895,  a  project  for  the  work  was  submit- 
ted, which,  in  brief,  consisted  in  building  a  bulkhead  from  the  lower 
eud  of  Smiths  Island  along  the  bulkhead  line  hitherto  established  by 
the  Secretary  of  War,  the  work  to  extend  to  such  a  length  as  the  prices 
bid  for  it  would  permit. 
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The  work  was  advertised,  and  on  May  18,  1895,  bids  were  opened. 
The  following  is  an  abstract  of  those  received : 


No. 


JName  and  addreaa  of  bidder. 


J  D.Wtekliff,  Portland.  Oreg 

J.J.  Mftney.  Everett,  Wash 

Bogart  &  Con wav.  Seattle,  Wish 

R.  V.  Tompkins.  Everett,  Wash 

Savage  &  Scofield,  Oiytnpia,  Wash. . . . 
J.  F.  Hart  Lumber  Co.,  Everett,  Wasb 

Dickinson  &  Co.,  Tacoma,  Wasb 

Edwards  &  Birney,  Everett,  Wasb 

Frank  Twombjy,  Seattle.  Wasb 

FA.  Keafal.  Tacoma,  Wasb 

Timothy  O.  CoUins,  Everett,  Wash. . . 
Dwyer  &  Amory.  west  Superior,  Wis 
Pacitio  Dredging  Co.,  Tacoma,  Wash . . 

Chas.  King,  Tacoma.  Wash  

Everett  Terminal  Co.,  Everett,  Waab. 
King  &  Marrinan,  Seattle,  Wash 


Pilea. 

Lumber, 

per 

wP«r 

linear 

Mfeet, 

foot. 

B.  M. 

Cents. 

11 

so.oo 

«t 

8.50 

» 

<    8  00 

9 

8. 00 

3 

0.75 

0  75 

8 

11.00 

6 

9  00 

H 

0.04 

8 

8.25 

*i 

0.50 

10 

10.00 

7* 

10.00 

7 

9.75 

5 

7.70 

•i 

12.00 

Spikes, 
pound. 


Centa 
2 

In 

4 

2* 

6 


Brush, 
cord. 


$1.65 
1.46 
3.25 
2.50 
2.23 
2.45 
1.75 
1.74 
1.974 
2.65 
1.75 
2.65 
2.15 
1.74 
1.25 
1.48 


Total. 


$5,935.00 
4.460.00 
7,805.00 
6,680.00 
5,922.50 
6,267.50 
5,405.00 
4.760.00 
6,144.50 
6.617.50 
4.587.50 
7,275.00 
6,820.09 
5,047.50 
3,760.00 
4,746.25 


The  contract  was  awarded  to  the  Everett  Terminal  Company.  Pile 
driving  started  on  the  last  day  of  the  fiscal  year. 

Recommendations  and  remarks, — Everett  has  been  established  as  a 
"city  of  industries,"  and  every  inducement  is  held  out  to  people  to  start 
industrial  enterprises  of  all  kinds.  A  considerable  number  have  already 
been  started,  and  most  of  the  principal  ones  are  situated  on  the  fresh- 
water frontage  of  the  peninsula,  for  economic  reasons  and  because  this 
frontage  is  best  suited  topographically  for  the  purpose.  All  of  these 
industries  are  deeply  interested  in  the  projected  deep-water  entrance  to 
the  river. 

One  of  the  most  important  of  these  industries  is  the  Pacific  Steel 
Barge  Works,  situated  on  the  Old  River  about  halfway  between  its 
mouth  and  its  head.  It  was  here  that  iron  shipbuilding  was  inaugu- 
rated in  the  Pacific  Northwest.  The  iron  whale-back  steamer  City  of 
Everett  was  built  here  and  launched  October  24, 1894.  This  steamer 
has  a  carrying  capacity  of  4,000  tons,  and  has,  ever  since  her  launch- 
ing, been  busily  engaged  in  ocean  commerce,  principally  in  carrying 
coal  from  Puget  Sound  to  California  ports.  The  City  of  Everett  can 
now  only  reach  the  Barge  Works  on  the  highest  tides  and  when  entirely 
without  load.  It  is  desirable  that  for  purposes  of  repairs  she  should 
be  able  to  go  to  the  works  at  almost  any  time.  As  the  construction  of 
other  ships  will  probably  soon  follow,  the  importance  of  the  contemplated 
harbor  improvement  to  this  industry  must  be  apparent. 

Another  industry  is  the  Smelting  Works,  near  the  Steel  Barge  Works. 
The  ores  smelted  here  are  from  the  Monte  Christo  mines,  those  brought 
from  various  interior  points  by  the  Great  Northern  Railroad,  and  ores 
brought  from  all  along  the  Pacific  Coast  by  water. 

Another  aud  very  important  industry  is  the  paper  mill  situated  at 
Lowell,  on  the  Snohomish  River.  This  mill  manufactures  fine  grades 
of  book,  writing,  and  wrapping  paper  exclusively,  and  a  large  part  of 
its  product  is  shipped  to  foreign  countries,  particularly  to  Australia, 
New  Zealand,  and  China.  This  mill  is  putting  in  new  plant  and  adopt- 
ing new  processes  to  increase  and  vary  its  product. 

These  industries  and  others  of  a  minor  character,  as  sawmills, 
shingle  mills,  iron  works,  tile  works,  etc.,  situated  on  the  interior  river 
harbor,  would  be  greatly  benefited  by  the  proposed  harbor  improve- 
ments. 
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It  is  also  expected  that  as  soon  as  the  channel  can  be  excavated  and 
the  waters  of  the  Old  River  confined  that  very  valuable  benefits  will 
accrue  to  the  nail  works  and  the  existing  wharves  in  the  deep  salt- 
water portion  of  the  harbor  by  the  fresh  water  coming  down  and 
preventing  or  materially  limiting  the  action  of  the  teredo. 

Attention  is  invited  to  the  very  low  prices  at  which  the  work  at 
Everett  is  being  done.  The  contractors  are  a  local  firm,  who  state  that 
they  took  the  work  at  the  lowest  possible  prices  without  hope  of  gain, 
in  order  that  the  greatest  possible  amount  could  be  done  with  the  funds 
available.  First-class  piles  are  to  be  furnished  and  put  in  the  work,  at 
5  cents  per  foot;  lumber  in  the  work,  at  $7.70  per  thousand  feet,  B.  M., 
and  brush  filling  in  the  dike,  at  $1.25  per  cord. 

It  is  expected  that  about  4,000  feet  of  dike  will  be  built  with  the 
money  available  and  completed  to  a  height  sufficient  to  commence 
dredging  operations. 

An  appropriation  of  $150,000  is  recommended  as  the  amount  which 
can  be  profitably  expended  on  the  project  during  the  fiscal  year  ending 
June  30, 1897.  With  this  amount  the  dike  can  be  built  to  its  full 
length  and  a  good  serviceable  harbor  basin  dredged. 

Future  operations. — Work  will  continue  under  the  contract  to  as  great 
an  extent  as  the  available  funds  will  justify.  It  is  expected  that  work 
will  be  completed  under  the  contract  during  the  present  season. 

Money  statement. 

Amount  appropriated  by  act  of  August  17,  1894 $10,000.00 

June  30, 1895,  amount  expended  during  fiscal  year 84. 79 

July  1, 1895,  balance  unexpended .' 9, 915. 21 

July  1,  1895,  outstanding  liabilities $100.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts -    3, 670. 00 

3,770.00 

July  1,1895,  balance  available 6,145.21 

{Amount  f  estimated)  required  for  completion  of  existing  project 362, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  8TATI8TICS. 

Everett  is  in  the  collection  district  of  Puget  Sound  and  is  a  subport  of  entry. 
The  following  returns  are  furnished  by  Mr.  Schuyler  Duryee.  general  manager  of 
the  Everett  Land  Company,  and  are  for  the  fiscal  year  ending  June  30,  1895. 

Shipping. 

Following  is  a  list  of  steamers  touching  at  Everett,  on  the  Tacoma,  Seattle,  down 
Sound,  and  ocean  routes : 


Name. 

Registered 
net  ton- 
nage. 

Draft, 
loaded. 

Propelling 
power 

Wall*  Walla* 

2,168 

2,168 

1.912 

1,672 

1,341 

565 

49 

82 

44 

449 

240 

114 

160 

118 

Feet. 

21 

21 

24 

21 

21 

18 

b 

6 

8 

6 

5 

4 

5 

4 

Propeller. 

Umatilla* 

CityofPuebla* *  " 

Do. 

Queen* 

Do. 

Mexico* 

Do. 

Farallon* 

Do. 

Cricket 

Do. 

BapMTraosit 

Do. 

Angetoa ...  

Do. 

State  of  Washington .  .  .      

Stern 'Wheel 

Fairhaven 

Do. 

Mabel 

Do. 

Greyhound .... 

Do. 

Clan  McDonald **""     ,  .. 

Do. 
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Those  marked  *  are  ocean  steamers;  they  call  at  intervals  of  five  days,  bringing 
general  merchandise  and  passengers  from  San  Francisco  and  clearing  with  freight 
from  mills  and  factories. 

River  traffic. 

The  following  boats  ply  upon  the  Snohomish  River  between  Everett  and  Snohomish 
City,  touching  at  all  way  points;  they  carry  passengers  and  freight: 


Name. 


Mikado 

Katharine 

Mabel 

Mame 

Clan  McDonald 


Registered 
net  ton- 
nage. 

19.9 
14 

114 
43 

118 

Draft, 
loaded. 

F*et. 

4 
4 
4 
2 

4 

Propelling 
power. 


Propeller. 

Stern-wheel 
Do. 
Do. 


The  steamers  Katharine  and  Mikado  are  almost  exclusively  passenger  boats,  making 
eight  trips  daily,  and  average  only  about  200  pounds  of  freight  each  trip.  The 
steamer  Mame  runs  twice  a  week  between  Snoqualmie  and  Everett  and  averages  10 
tons  of  freight  each  trip,  in  addition  to  passengers.  The  steamer  Mabel  carries  both 
passengers  and  freight  and  runs  from  Seattle  to  Everett  and  Snohomish  three  times 
a  week,  and  averages  20  tons  of  freight  per  trip.  The  steamer  Clan  McDonald  carries 
both  passengers  and  freight,  makes  six  trips  a  week  between  Seattle,  Everett,  and 
Snohomish,  and  averages  25  tons  of  freight  per  trip. 

Exports  {by  water). 


Article*. 


Quantity. 


Value. 


Lumber  (96,000  feet,  B.  M.)  . . . . 
Shingles  (no  water  shipments). 

Nails 

Paper 

Product  of  smelter  (bullion).. 

Hay 

Graiu : 


Ton*. 

192 

1*4 

1,755 

2,100 

4.200 

168,009 

3,000 

240,009 

1,440 

422.506 

400 

3,200 

200 

3,000 

Total. 


11,187 


839, 7*2 


The  total  lumber  cut  of  the  several  mills  during  the  year  was  27,000,000  feet. 
The  total  shingle  cut  of  the  several  mills  during  the  year  was  162,000,000. 
These  products  were  shipped  east  by  rail. 

Imports. 


Articles. 


General  merchandise,  groceries,  etc 

Machinery  and  agricultural  implements 

Ore,  for  reduction  works 

Miscellaneous  freight 

Goal  and  coke 

Total 


*  Unknown. 
SUMMARY. 


Quantity.  I    Value. 


Torn. 

9,800 

9490. 000 

840 

16,800 

13,212 

476,190 

37,480 

C) 

7,400 

22,200 

68,732  ;  1,005, 490 


Total  exports  (by  water) 

Total  imports 

Total  lumber  and  shingle  exports  (by  rail) 


Estimated 
value. 

$839. 732 

1,005,490 

571,000 
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Vessels  built. — The  steamer  City  of  Everett,  of  the  whale-back  type, 
was  built  and  launched  from  the  Pacific  Steel  Barge  Company's  yards, 
on  October  24, 1894.  Her  dimensions  are  as  follows:  Length  over  all, 
361  feet;  breadth  amidships,  42  feet;  depth  of  hold,  28  feet;  draft, 
loaded,  19  feet;  registered  tonnage,  net,  1,858.28.  She  is  now  carrying 
coal  between  Comox,  British  Columbia,  and  San  Francisco,  Cal.     • 

Schooner  Dauntless,  launched  May  20, 1895.  Her  dimensions  are  as 
follows:  Length  over  all,  43  feet;  breadth  amidships,  13  feet;  depth  of 
hold,  5  feet;  draft,  loaded,  6  feet;  tonnage,  gross  18,  net  14. 

New  industries. — (1)  Feed  mill  h&ving  a  capacity  of  65  tons  a  day; 

(2)  sulphite  mill  having  a  capacity  of  10  tons  of  wood  pulp  per  day; 

(3)  shingle  mill  having  a  capacity  of  100,000  shingles  per  day;  (4)  an 
extensive  wooden-box  factory  is  in  course  of  construction. 


T  T  20, 

IMPROVEMENT  OP  SWINOMISH  SLOUGH,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  harbor 
act  approved  July  13, 1892. 

Description  of  original  condition. — Swinomish  Slough  is  a  tidal 
slough  connecting  the  waters  of  Saratoga  Passage  and  Skagit  Bay  on 
the  south  with  Padilla  Bay  on  the  north.  It  is  an  important  water 
highway,  furnishing  the  most  easterly,  the  shortest,  and  safest  route 
for  the  smaller  class  of  steamboats  between  the  northern  and  southern 
waters  of  Piiget  Sound.  It  skirts  the  Skagit  Delta,  the  richest  and 
most  extensive  agricultural  region  of  western  Washington.  It  is,  how- 
ever, shallow  and  crooked  in  some  portions,  aud  the  approaches  to  it 
are  across  the  shallow  flats  of  Padilla  Bay  on  the  north  and  Skagit 
Bay  on  the  south. 

Swinomish  Slough  is  the  ordinary  meeting  place  of  the  tides,  although 
at  times  the  tides  run  in  one  direction  entirely  through. 

The  ordinary  rise  and  fall  of  the  tides  in  the  slough  is  about  8  feet. 
As  a  general  thing  throughout  the  slough  there  was  an  abundant  depth 
of  water.  Opposite  La  Conner  there  was  10  to  15  feet  at  low  water; 
just  south  of  La  Conner  this  increased  to  34  feet,  while  at  the  northern 
entrance  to  the  "  Hole  in  the  Wall "  there  was  a  depth  of  40  feet  at  low 
water. 

Where  the  slough  widens  out,  and  especially  where  the  Indians  have 
been  in  the  habit  of  putting  fish  traps,  this  depth  decreases,  so  that 
there  is  not  over  2  feet  at  low  water  in  any  practicable  channel.  What 
channel  there  is  is  very  crooked. 

At  the  northern  end  the  slough  opens  out  into  the  flats,  forming  the 
southern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and 
marshes. 

At  the  southern  end  of  the  slough  there  are  two  passages  connecting 
the  slough  with  the  waters  of  Skagit  Bay.  These  passages  are  sepa- 
rated by  a  rocky  island  called  McGlinns  Island. 

The  east  passage  is  wide  and  shallow,  having  nowhere  more  than  2 
feet  depth  at  low  water.  The  west  passage  between  McGlinns  and 
Fidalgo  islands  is  at  the  narrowest  place  220  feet  wide,  with  an  ample 
depth  of  water  for  all  purposes. 

This  short  and  crooked  passage  is  so  situated  with  high,  rocky  bluffs 
on  either  side  that  one  can  not  see  through  from  one  end  to  the  other. 
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On  account  of  its  character  it  has  received  and  is  known  by  the  very 
descriptive  title  of  the  "  Hole  in  the  Wall." 

This  is  the  passage  used  almost  exclusively  by  steamers. 

Plan  of  improvement.— The  plan  of  improvement  adopted  is  to  dredge 
a  channel  4  feet  deep  and  100  feet  wide  from  deep  water  in  Saratoga 
Passage  across  Skagit  Flats,  through  the  shoals  of  the  slough  proper, 
and  across  the  flats  of  Padilla  Bay  to  deep  water,  and  to  build  dikes  in 
Skagit  and  Padilla  bays  to  direct  the  ebbing  and  flooding  waters 
through  the  dredged  channels. 

The  estimated  cost  of  the  work  is  $122,000. 

APPROPRIATIONS. 

Act  of — 

July  13,  1892 $25,000 

August  17,  1894 : 25, 0CO 

Total 50,0k© 

Amount  expended  to  June  30, 1894. — The  amount  expended  to  June  30, 
1894,  was  $23,774.55. 

Results  obtained  to  June  30, 1894. — A  wattled  pile  dike  was  constructed 
6,180  feet  long,  extending  from  a  point  400  feet  west  from  the  entrance 
to  the  "  Hole  in  the  Wall "  to  a  point  300  feet  distant  from  the  northwest 
point  of  Goat  Island. 

Also  a  channel  was  dredged  6,120  feet  long,  having  the  specified  depth 
of  4  feet  at  mean  lower  low  water,  or  2  feet  at  extreme  low  water,  and  a 
bottom  width  of  100  feet. 

This  channel  extends  irom  the  "Hole  in  the  Wall"  westwardly, pass- 
ing just  north  of  Goat  Island. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1895. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  was 
$20,486.02. 

Results  obtained  during  the  fiscal  year  ending  June  30, 1895. — In  addi- 
tion to  work  done  during  preceding  years,  a  dike  consisting  of  a  single 
row  of  piles  was  built  between  Goat  and  Ika  islands,  and  a  channel 
dredged  through  Swinomish  Slough  proper,  so  that  at  all  points  between 
the  upper  end  of  the  slough  and  La  Conner  there  is  a  waterway  at  least 
100  feet  wide  and  4  feet  deep  at  low  water. 

Report  of  operations. — Under  date  of  September  27, 1894,  the  work  of 
improving  Swinomish  Slough  was  advertised.  The  work  to  be  done 
consisted  in  building  a  pile  dike  between  Goat  and  Ika  islands  and  in 
dredging  a  channel  4  feet  deep  at  low  water  and  100  feet  wide  through 
the  slough  proper  wherever  it  might  be  necessary. 

The  following  is  an  abstract  of  the  bids  received: 


ffo. 


Name  and  addreas  of  bidder. 


Dickinson  &  Co.,  Tacoma,  Wash 

Bowers  Dredging  Co.,  Portland,  Oreg. 

King  &  Marrinan,  Seattle,  Wash 

Chas.  King,  Tacoma,  Wash 


1  Bredg- 

1     ingU 
per  cubic 

1    yard. 

Dike 
building, 
per  foot. 

TrtaL 

]    Cents. 

Otnti. 
8* 

H3» 

17,600 
2,380 
2,380 

16 

8 

i 

Contract  for  dredging  was  awarded  to  the  Bowers  Dredging  Com- 
pany and  for  the  dike  building  to  King  &  Marrinan.  The  latter 
commenced  operations  November  15,  1894,  and  on  January  31,  1895, 
completed  the  pile  dike  between  Goat  and  Ika  islands.  In  this  dike 
there  were  1,021  piles  driven  of  a  total  length  of  28,240  feet. 
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The  Bowers  Dredging  Company  commenced  operations  March  &,  1895. 
"Work  was  started  at  the  north  end  of  the  slough  in  the  vicinity  of  the 
railroad  and  county  bridges,  where  work  was  most  needed  to  give 
through  navigation.  The  material  was  pumped  over  into  a  slough  to 
the  west  of  the  main  slough.  After  completing  the  necessary  work  in 
the  vicinity  of  the  bridges,  the  dredger  moved  south  to  La  Conner  and 
worked  north,  the  dredged  material  being  deposited  behind  bulkheads 
of  brush  and  straw,  and  high  up  on  the  bank. 

Work  continued  until  May  31, 1895,  when  operations  ceased.  Dur- 
ing the  period  of  active  operations  there  was  excavated  within  the 
contract  limits  the  amount  of  95,953.26  cubic  yards  of  material.  Much 
more  than. this  was  excavated  for  which  the  contractors  received  no  pay. 

While  the  work  was  in  progress  careful  surveys  were  made  of  the 
northern  approach  to  the  slough  across  the  Padilla  Flats  and  of  the 
southern  end  of  the  slough  between  Gallaghers  Point  and  the  "Hole  in 
the  Wall."    These  surveys  will  form  the  basis  for  future  work. 

Recommendation*  and  remark*. — Swinomish  Slough  is  an  important 
highway  for  commerce,  connecting  the  northern  and  southern  portions 
of  Puget  Sound,  forming  the  shortest  and  safest  route  between  them. 
It  passes  through  what  is  probablythe  most  fertile  and  productive  por- 
tion of  the  State  of  Washington.  Upon  it  is  situated  the  town  of  La 
Conner.  Very  great  inconvenience  is  experienced  by  boats  using  the 
slough,  due  to  shallow  water. 

It  is  very  desirable  that  the  slough  be  fully  opened  with  the  least 
delay  practicable,  and  it  is  therefore  recommended  that  the  full  amount 
to  complete  the  project  be  appropriated  namely,  $72,000. 

Future  operation*. — If  sufficient  money  be  left  after  dredging  opera- 
tions cease  it  is  probable  that  a  small  dike  to  close  Telegraph  Slough 
will  be  recommended  to  be  built,  as  this  seems  to  be  necessary  to  main- 
tain a  good  channel  through  Swinomish  Slough.  If  this  is  not  done  it 
is  probable  that  nothing  will  be  done  until  another  appropriation 
becomes  available. 

Money  statement. 

July  1, 1894,  balance  unexpended $1,225.45 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

26,225.45 
June  90,  1895,  amount  expended  dnring  fiscal  year 20, 486. 02 

July  1,  1895,  balance  unexpended 5,739.43 

(  Amount  (estimated)  required  for  completion  of  existing  project 72, 000. 00 

J  Amonnttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  72, 000. 00 
i  Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


REPORT  OF  MR.  K.  L.  CARPENTER,  INSPECTOR. 

Portland,  Oreg.,  June  12, 1895. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  improv- 
ing Swinomish  Slough,  Washington,  for  the  fiscal  year  ending  June  30,  1895 : 

The  operations  contemplated  under  the  appropriation  of  $25,000  by  the  river  and 
harbor  bill  of  August  17, 1894,  were  the  driving  of  a  line  of  piles  between  Goat  and 
Ika  islands  and  the  dredging  of  Swinomish  Slough  to  a  depth  of  4  feet  at  mean  lower 
low  water  between  the  Seattle  and  Northern  Railroad  Bridge  and  La  Conner. 

Pile  dike. — A  contract  was  entered  into  November  5,  1894,  with  King  &  Marrinan, 
of  Seattle,  to  furnish  and  drive  the  line  of  piles  between  Goat  and  Ika  islands,  at  the 
rate  of  8$  cents  per  linear  foot.  Work  was  started  November  15,  with  Mr.  J.  W. 
Graff  as  inspector. 
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The  piles  were  driven  4  feet  apart  between  centers,  with  their  tops  at  or  above 
extreme  high  water,  which  was  taken  as  the  16- foot  mark  on  the  Goat  island  gauge. 
The  penetration  was  12  feet,  or  as  much  more  as  was  necessary  in  the  opinion  of  the 
inspector.  The  bottom  in  nearly  all  parts  of  the  line  was  very  solid,  and  consider* 
able  difficulty  was  experienced  in  driving  the  piles. 

Owing  to  the  inclement  season  of  the  year,  the  work  was  very  much  delayed  by 
bad  weather,  especially  as  the  space  between  Goat  and  Ika  islands  is  very  much 
exposed  and  the  slightest  wind  will  raise  considerable  sea. 

The  average  number  of  piles  driven  per  working  day  was  26.  The  total  number 
of  piles  driven  was  1,021  and  total  length  28,240  feet.  The  average  length  of  the  piles 
was  27.6  feet,  the  average  penetration  15  feet,  and  the  piles  projected,  on  an  average, 
1.5  feet  above  extreme  high  water. 

The  weight  of  the  pile-driver  hammer  was  3,500  pounds,  and  the  average  number 
of  blows  per  pile  was  56.5,  the  greatest  number  being  170  and  the  least  number 6. 

The  work  of  driving  the  piles  was  finished  January  31, 1895,  and  the  cost,  exclusive 
of  inspection,  was  $2,400. 

Present  condition. — Upon  recent  examination  this  line  of  piles  was  found,  to  be  in 
good  condition  and  to  be  causing  in  some  places  an  accumulation  of  sand  and  shoal- 
ing of  some  of  the  small  channels  crossing  its  line.  No  drift  has  been  collected, 
however. 

Dredging. — A  contract  was  entered  iuto  with  the  Bowers  Dredging  Company 
November  7, 1894,  to  do  the  necessary  dredging  in  certain  parts  of  Swinomish  Slough 
north  of  La  Conner,  so  as  to  make  a  channel  with  a  bottom  width  of  100  feet  and  a 
depth  of  4  feet  at  mean  lower  low  water. 

The  estimated  amount  of  dredging  to  give  a  channel  of  the  above  width  and  depth 
from  the  Seattle  aud  Northern -Railway  Bridge,  according  to  the  original  location, 
was  110,000  cubic  yards. 

Owing  to  certain  changes  in  the  location  of  the  channel  to  be  dredged,  and  from  a 
certain  amount  of  shoaling  of  the  slough,  the  actual  amount  of  excavation  would 
have  exceeded  the  original  estimate  by  about  17,000  cubic  yards,  but  on  account  of 
some  trouble  experienced  in  obtaining  the  right  of  way  for  the  cut  through  the 
point  near  Whitney's  barn,  this  cut,  amounting  to  31,000  cubic  yards,  was  not  made, 
leaving  the  actual  amount  of  dredging  about  96,000  cubic  yards. 

About  the  shoalest  place  in  the  slough  was  the  stretch  from  the  railway  bridge 
south  for  about  2,500  feet,  and  this  was  the  part  that  was  first  dredged. 

The  survey  for  the  estimation  of  quantities  was  started  February  26,  1895,  pre- 
liminary to  dredging. 

A  base  was  measured  on  the  railway  track  and  the  triangulation  extended  south 
therefrom.  Signals  were  erected  and  located  by  cuts  from  the  triangulation  pointe 
and  everything  prepared  for  a  Burvey  by  the  use  of  two  sextants. 

The  channel  was  staked  out  and  located  as  shown  on  maps  accompanying.  Mnch 
of  the  bottom  went  bare  at  low  water,  and  such  parts  were  simply  cross  sectioned 
at  intervals  of  every  20  feet  by  instrumental  or  water  levels. 

Where  the  channel  to  be  dredged  joined  on  to  the  deep  water  at  either  end  it  was 
necessary  to  run  some  sounding  lines,  locating  points  on  the  same  by  simultaneous 
observations  with  two  sextants. 

The  dredger  arrived  on  March  4  and  began  work  on  March  8,  1895. 

This  portion  of  the  work  contained  35,219.05  cubic  yards  of  dredging  and  involves 
the  cutting  of  a  channel  2,200  feet  in  length.  The  material  excavated  from  this 
stretch  was  deposited  upon  the  Swinomish  Indian  Reservation,  on  an  average  of 
about  1,000  feet  to  the  west  of  the  channel,  and  it  was  used  in  filling  up  some  of  the 
small  sloughs,  thus  leveling  up  the  land. 

This  section  of  the  dredging  work  was  completed  March  31,  1895,  and  as  soon  as 
the  weather  would  permit  the' dredger  was  towed  to  La  Conner  and  started  cutting 
north  from  the  town. 

In  the  meantime  the  slough  for  about  2  miles  north  of  La  Conner  had  been  trian- 
gulated and  signals  erected  for  sounding,  the  channel  staked  out  and  sounded  by 
the  use  of  two  sextants  for  a  distance  of  about  10,000  feet.  These  soundings  were 
platted  on  a  scale  of  100  feet  to  the  inch  and  from  this  map  cross  sections  were  taken 
and  platted  and  the  sectional  areas  computed.  In  this  way  the  amount  of  excava- 
tion from  La  Conner  north  to  the  red  barns  owned  by  Mr.  Osburg  was  found  to  be 
60,734.21  cubic  yards. 

Along  this  portion  of  the  work  the  sand  excavated  from  the  slough  was  deposited 
on  the  tide  flats  between  the  dikes  and  the  slough  and  retained  by  straw  and  brush 
levees.  In  this  way  the  sand  was  not  only  kept  out  of  the  slough  but  also  made  to 
be  of  service  to  the  farmers  in  protecting  their  dikes. 

Quite  a  fill  was  made  behind  a  small  island,  the  face  of  the  fill  being  protected  by 
loose  brush,  about  12  feet  in  length,  which  formed  a  cheap  but  effective  bulkhead. 

The  excavated  material  was  also  used  to  dam  off  Whites  Slough,  a  small  slongh 
about  1±  miles  north  of  La  Conner.    Loose  brush  was  laid  across  the  slough  at  low 
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water  and  sand  pumped  in  behind,  more  brush  being  put  in  as  the  fill  was  raised. 
In  this  way  a  dam  about  200  feet  wide  and  16  feet  above  mean  lower  low  water  was 
put  in,  a  box  having  been  previously  put  in  to  carry  off  the  drainage  water. 

In  some  places  the  banks  of  the  slough  having  been  caving  oft  considerably  from 
the  action  of  the  water,  especially  where  it  was  rough,  the  owners  of  the  land  pro- 
tected their  banks  by  furnishing  brush  to  the  contractors,  who  would  thereupon 
retain  the  tilling  with  brush  laid  at  about  an  angle  of  90  degrees  with  the  line  of  the 
fill,  which  sloped  back  about  as  fast  as  it  was  raised. 

The  channel  excavated  from  La  Conner  north  was  10,420  feet  long,  the  completed 
channel  being  about  110  feet  wide  on  the  bottom  an.d  from  44  to  5  feet  deep  at  mean 
lower  low  water,  the  extra  excavation  being  a  measure  of  safety  on  the  part  of  the 
contractors. 

The  material  excavated  was  almost  entirely  sand.  On  one  stretch  of  channel  400 
feet  long,  opposite  Whites  Slough,  small  bowlders  about  the  size  of  a  man's  head 
were  met  with,  and  at  the  extreme  northern  end  of  the  La  Conner  out,  a  fish  trap 
composed  of  small  sticks  and  mud  was  encountered. 

The  following  table  shows  tho  progress  by  months : 


Month. 

Number 
of  work- 
ing days. 

A  moan t of 
material 
removed. 

March , 

1895. 

30 
22 

27 

Ou.  yards. 
35.500 

April 

21,500 

May 

38,053.26 

Total 

00 

05  053.20 

From  the  above  it  is  seen  that  the  amount  of  excavation  per  working  day  was 
1,390.6  cubic  yards. 

The  total  cost  of  the  dredging,  exclusive  of  inspection,  was  $15,352.52. 

Present  condition, — Upon  recent  examination,  the  dredged  channel  between  the 
county  drawbridge  and  the  Seattle  and  Northern  Railroad  Bridge  was  found  to  be 
cutting  considerably  deeper,  it  being  from  7  to  9  feet  deep  at  mean  lower  low  water, 
and  the  old  channel  west  of  the  railroad  bridge  was  filling  in. 

Tide  gauges. — On  February  3, 1895,  a  tide  gauge  was  put  up  on  the  drawrest  of  the 
county  drawbridge,  and  the  tides  observed  on  this  gauge  until  March  8, 1895.  From 
the  tides  thus  observed  it  was  found  that  the  mean  of  the  lower  low  waters  was  2.24 
feet  above  the  zero  of  the  staff,  but  for  the  purpose  of  dredging  the  mean  of  the 
lower  low  waters  was  assumed  to  be  2  feet  above  the  zero  of  the  gauge. 

The  gauge  was  referenced  to  the  steel  casing  of  the  concrete  drawpier  of  the 
Seattle  and  Northern  Railroad  Bridge. 

A  tide  gauge  was  also  put  up  on  the  southwest  corner  of  the  wharf  on  MoQlinns 
Island.    Its  zero  is  1.3  below  the  mean  of  the  lower  low  waters. 

The  tide  gauge  at  La  Conner  was  replaced  by  a  new  one  with  the  feet  and  tenths 
cut  into  the  wood.  The  zero  of  the  new  gauge  is  the  same  as  that  of  the  old  one, 
viz,  3.84  below  mean  lower  low  water. 

The  tides  in  Swinomish  Slough  are  very  uncertain,  being  affected  very  greatly  by 
local  conditions,  but  it  may  be  said  that  the  tides  flooding  to  the  north  are  stronger 
than  any  others,  and  after  the  "long  run  outs"  the  tide  usually  rises  3  feet  in  the 
first  hour. 

•I  am  of  the  opinion  that  the  only  effect  the  dredging  will  have  on  the  tides  is  that 
the  low  tides  will  be  slightly  lower,  the  water  not  being  obstructed  by  bars  as  was 
formerly  the  case. 

Surveys.— Other  than  those  for  the  purpose  of  determining  the  quantities  of  dredg- 
ing, the  following  surveys  were  made  by  the  use  of  two  sextants: 

In  April,  a  survey  of  the  junction  of  Telegraph  and  Swinomish  sloughs. 

In  May,  a  survey  of  Padilla  Bay  for  about  6,000  feet  north  of  the  Seattle  and 
Northern  Railroad  Bridge,  to  determine  the  amount  of  dredging  required  to  excavate 
a  channel  north  from  the  bridge  to  deep  water  in  Padilla  Bay,  the  former  estimates 
being  based  upon  very  insufficient  data. 

A  survey  was  also  made  in  May  of  that  portion  of  Swinomish  Slough  lying  between 
La  Conner  and  the  "  Hole  in  the  Wall17  for  the  purpose  of  ascertaining  the  amount 
of  dredging  necessary,  and  to  obtain  data  from  which  to  estimate  the  cost  of  a  dike 
between  Gallaghers  Point  and  McOlinns  Island. 

The  soundings  taken  in  this  survey  were  referenced  to  the  gauge  on  the  wharf  at 
McGlinns  Island. 

The  soundiugs  taken  in  the  Telegraph  Slough  and  Padilla  Bay  surveys  were  refer- 
enced to  the  tide  gauge  on  the  county  drawbridge. 
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Condition  of  old  work  in  Skagit  Bay. — Upon  recent  examination  tke  wattled  dike  in 
Skagit  Bay  was  found  to  have  Buffered  the  loss  of  a  few  more  piles  between  the  gap 
reported  earlier,  making  a  total  of  20  piles.  The  last  few  that  went  out  have  been 
in  a  precarious  condition  for -sometime  past. 

The  old  channel  toward  seal  rocks  following  the  south  shore  of  Fidalgo  Island  has 
developed  slightly  within  tbe  past  few  months  but  is  still  very  shoal,  as  the  sand  k 
banked  up  behind  the  wattled  dike  to  a  noticeable  extent.  This  channel  will  carry 
from  1  to  2  feet  of  water  at  mean  lower  low  water. 

The  dredged  channel  is  still  id  good  condition  and  has  a  depth  throughout  in 
excess  of  4  feet  at  mean  lower  low  water  and  has  also  widened  out  from  about  100 
to  250  feet.  In  one  place  the  depth  is  not  as  great  as  upon  the  completion  of  the 
dredging  in  January,  1894.  This  is  about  1,000  fret  east  of  Goat  Island,  and  the  shoal- 
ing is  undoubtedly  caused  by  what  is  known  locally  as  the  Utsalady  current,  which 
at  the  first  of  the  flood  tide  sweeps  around  the  east  end  of  Goat  Island  in  a  northerly 
direction  toward  the  extreme  southwest  end  of  Fidalgo  Island. 

Between  the  east  end  of  Goat  Island  and  this  particular  portion  of  the  dredged 
channel  the  tide  flats  are  swept  perfectly  clear  of  sand,  leaving  the  mud  exposed. 

The  channel  from  the  end  of  the  dredged  channel  to  deep  water  in  Saratoga  Pas- 
sage is  in  good  condition,  though  a  little  crooked,  and  has  a  governing  depth  of 
about  4  feet  at  mean  lower  low  water. 

A  couple  of  the  piles  used  to  mark  this  channel  have  gone  out,  but  a  spar  buoy  is 
about  to  be  put  in  to  mark  the  principal  turn  in  it,  which  will  leave  the  channel 
well  marked. 

Five  spar  buoys  are  also  about  to  be  placed  in  the  principal  turns  in  the  channel 
through  the  Padilla  Bay  Flats  and,  as  range  beacons  were  erected  through  the  slough, 
the  whole  channel  is  well  marked. 

Completion  of  project.— The  original  project  for  the  improvement  of  Swinomish 
Slough  provided  for  a  channel  100  feet  wide  at  the  bottom  and  4  feet  deep  at  mean 
lower  low  water,  extending  from  deep  water  in  Skagit  Bay,  across  Skagit  Bay  Flats, 
through  Swinomish  Slough,  aud  extending  across  the  Padilla  Bay  Flats  to  deep  water 
in  the  latter  bay. 

Under  the  appropriation  of  July  13,  1892,  and  August  17,  1894,  the  project  has 
beeu  completed  to  the  extent  of  dredging  19,820  feet  of  channel,  building  6,200  feet 
of  wattled  dike  in  Skagit  Bay,  and  putting  in  a  pile  dike  between  Goat  and  Ika 
islands. 

I  have  estimated  that  to  complete  the  project  the  following  amounts  of  dredging 
and  dike  building  will  be  required : 

Dredging : 

SkagitBay cubic  yards..     42,000 

Swinomish  Slough do 62,500 

Padilla  Bay do....  104,000 


Total do....  208, 600, at  16 cents..  $33,360 

Dike  building: 

Wattled  and  brush  dikes — 

SkagitBay linear  feet..  3,170 

Padilla  Bay do 5,400 

Total do....  8, 570 at $1..       8,570 

Pile,  brush  and  stone  dike : 

Swinomish  Slough do 2,100 13,000 

Telegraph  Slough do 500 2,500 

Total 57,430 

Contingencies,  10  per  cent 5,743 

Total 63,173 

Future  operations. — With  the  next  appropriation  that  is  available  I  would  recom- 
mend the  completion  of  the  project  between  La  Conner  and  the  "  Hole  in  the  Wall," 
and  on  the  completion  of  this,  if  there  should  be  any  money  left,  to  cut  off  the  point 
near  Whitney's  barn. 

The  dike  between  Gallaghers  Point  and  the  northern  end  of  McGlinns  Island  should 
be,  I  think,  built  first,  as,  in  my  opinion,  there  is  a  large  quantity  of  sand  being 
deposited  constantly,  by  means  of  the  channel  between  McGlinns  Island  and  the 
mainland.  At  low  tide,  aud  when  tbe  tide  begins  to  flood,  the  water  from  the  north 
fork  of  the  Skagit  River  rushes  through  this  channel,  impregnated  with  sand  which 
is  carried  into  Swinomish  Slough  and  deposited  there. 
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To  build  this  dike,  dredge  the  channel  between  Gallaghers  Point  and  the  "Hole  in 
the  Wall/'  and  make  the  cut-off  near  Whitney's  barn,  will  require: 

Dredging : 

Gallaghers  Point  to  "Hole  in  the  Wall " . . cubic  yards  28, 000 
Cut-off  near  Whitney's  barn do 32,000 

Total do....  60,000,  at  16  cents..  $9,600 

Dike  building : 

Gallaghers  Point  to  McGlinns  Island leet. .2,100..  13,000 

22,600 
Contingencies,  10  per  cent 2,260 

Total 24,860 

To  complete  the  project  from  the  Seattle  and  Northern  Railroad  Bridge  to  deep 
water  in  Padilla  Bay  would  require : 

Dredging  Padilla  Bay,  104,000  cubic  yards,  at  16  cents $16, 640 

Brush  dike,  Padilla  Bay,  5,400  linear  feet,  at  $1  per  foot 5, 400 

22,040 
Contingencies,  10  per  cent 2, 204 

Total 24,244 

At  the  junction  of  Telegraph  and  Swinomish  sloughs  a  very  dangerous  bar  exists, 
caused  by  the  tidal  discharges  from  Telegraph  Slough.  This  bar  shifts  considerably, 
bat  is  usually  in  the  form  of  a  Ions,  narrow  spit,  extending  from  the  west  bank  of 
Swinomish  Slough  toward  Telegraph  Slough,  and  at  low  tide  extending  clear  across 
to  the  east  bank. 

I  believe  that  the  only  way  to  remove  this  bar  would  be  to  build  a  dike  across  the 
mouth  of  Telegraph  Slough.  As  this  slough  is  closed  at  its  northern  end  by  three 
or  four  pile  trestles  some  provision  would  have  to  be  made  whereby  steamers  would 
have  access  to  the  various  grauaries;  but  as  steamers  can  only  get  up  at  high  water, 
and  as  none  of  these  steamers  draw  more  than  4.5  feet  loaded,  I  would  suggest  that 
the  dike  be  built  with  its  top  3.5  feet  above  mean-lower  low  water  for  its  entire 
length. 

A  suitable  dike  could  be  built,  I  think,  for  $5  per  linear  foot,  and  as  its  length 
would  be  about  490  feet,  the  total  cost  in  round  numbers  would  be  $2,500. 

I  believe  that  the  balance  of  the  appropriation  of  August  17, 1894,  could  be  profita- 
bly expended  in  constructing  this  dike. 

Very  respectfully,  your  obedient  servant, 

£.  L.  Carpenter, 

Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

Swinomish  Slough  is  in  the  collection  district  of  Puget  Sound.  The  nearest  port 
of  entry  is  Port  Townsend. 

The  following  information  relative  to  the  commerce  of  Swinomish  Slough,  Wash- 
ington, for  the  fiscal  year  ending  June  30, 1895,  was  furnished  by  Mr.  JameB  Power, 
president  of  La  Conner  Chamber  of  Commerce. 

Skipping.— The  number  of  steam  and  sail  vessels  arriving  at  and  departing  from 
La  Conner  during  the  year  was  950;  their  aggregate  tonnage  was  about  115,000,  and 
maximum  draft  loaded  was  12  feet. 

Only  one  or  two  vessels  each  week  pass  entirely  through  Swinomish  Slough  at 
present,  and  then  only  at  full  tide.  The  steam  schooner  Maid  of  Oregon,  drawing 
about  10  feet  of  water,  and  a  few  others,  known  as  "  tramp  steamers,"  are  the  only 
ones  regularly  passing  through.  Most  of  the  other  steamers  and  vessels  entering 
the  south  end  of  Swinomish  Slough  are  either  bound  for  La  Conner  or  the  grain 
warehouses  at  the  mouth  of  Telegraph  Slough  and  intermediate  points.  Having 
discharged  or  taken  on  their  cargoes,  they  return  out  the  same  way  that  they 
entered. 

When  the  present  project  for  dredging  Swinomish  Slough  is  fully  completed,  it  is 
anticipated  that  the  mail  steamers  will  do  enabled  to  pass  entirely  through  at  all 
stages  of  the  tide. 

No  vessels  were  built  here  since  date  of  last  report  except  small  fishing  craft. 
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Export*  and  import*. 


Articles. 


Logs  <26,000,000  feet.  B.  M). 

Hope 

Hay 

Oats 

Fruits  (email) 

Potatoes  and  other  vegeta 

bles 7.... 

Butter 

Cheese , 

Salmon  (fresh) 

Live  stock  and  meats 

Eggs  (30,000  dosen) 


Quantity. 

Value. 

Tons. 

50,000 

$110, 000 

185 

37.000  ! 

25,000 

175.000  > 

32,000 

592.000 

125 

25,000 

i 

400 

4.000  1 

50 

15.000  i 

5 

1.000 

1,000 

100,000 

400 

40,000 

3,000 

Articles. 


exports— continued. 

Cabbage  seed 

.   Total 

IMPORTS. 


General  merchandise 

Agricultural  implements. 

Machinery,  etc 

Live  stock 


Total. 


Quantity. 


Ton*. 


12 


109,107 


5,750 


(*) 


5.750 


Valof. 


$8,521 


1,110.53) 


402. 500 


150.  CW 
50.000 


601  HO 


*  Quantity  unknown. 
SUMMARY. 


Tons. 


Estimated 
value. 


Total  exports.. 
Total  imports. 


109,167 
5.750 


$1,110,530 
002. 500 


Of  tbe  industries  at  and  in  the  vicinity  of  La  Conner,  that  of  salmon  fishing  is  on 
the  increase.  The  fish  are  caught  and  shipped  to  the  canneries  at  Seattle  and  other 
points.  The  raising  of  cabbage  seed  is  another  important  industry,  largely  on  tbe 
increase,  not  less  than  12  tons  of  the  seed  having  been  raised  here  during  the  past 
year  and  shipped,  for  the  most  part,  to  the  large  eastern  seed  establishments,  where 
it  is  pnt  up  in  packages  and  retailed.  In  commerce  it  is  known  as  "  Puget  Sound 
cabbage  seed." 

Owing  to  the  floods  in  certain  districts  last  summer  there  was  some  decrease  in 
farm  products,  but  the  prospects  were  never  better  thau  for  the  present  season. 

A  well-equipped  creamery  has  just  been  established  at  La  Conner,  and  is  now  in 
working  order.    Its  capacity  has  not  yet  been  tested. 


T  T  21. 


IMPROVEMENT  OF  PUGET  SOUND  AND  ITS  TRIBUTARY  WATERS,  WASH- 
INGTON. 

The  old  title  of  this  appropriation  was  "Improvement  of  Skagit,  Still; 
aguamish,  Nooksack,  Snohomish,  and  Snoqualmie  rivers,  Washington." 

Under  date  of  August  4,  1892,  the  change  to  the  new  title  was 
approved  and  all  money  ana  property  on  hand  were  transferred  and 
thereafter  accounted  for  under  the  new  title. 

Description  of  original  condition. — In  their  original  condition  the  nat 
igable  streams  flowing  into  Puget  Sound  carried  water  enough  for  the 
purpose  of  steamer  navigation,  but  were  obstructed  by  snags,  fallen 
trees,  and  log  jams.  They  were  the  great  highways  of  the  country, 
traveling  by  land  being  almost  impossible  on  account  of  the  heavy  tim 
ber,  dense  underbrush,  and  fallen  logs. 

About  their  mouths  there  are  in  every  instance  large  areas  of  shallow 
water  with  tortuous  channels,  and  these  are  often  obstructed  by  drift 
These  shallows  act  as  submerged  dams  to  the  rivers  and  by  preventing 
the  free  outflow  of  their  waters  indirectly  do  great  damage  by  inun- 
dating the  lowlands  through  which  they  flow. 
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Plan  of  improvement— The  plan  of  improvement  contemplates  the 
removal  of  snags,  logs,  trees,  and  other  obstructions  to  navigation. 
For  this  purpose  a  snag  boat  with  an  outfit  of  tools  and  appliances  has 
been  provided.  This  boat  passes  from  one  river  to  another,  doing  serv- 
ice in  each  as  far  as  the  necessities  of  its  commerce  require  and  as  the 
amount  of  the  funds  appropriated  will  admit. 

With  the  funds  that  have  been  appropriated  this  snag  boat  and  out- 
fit have  been  provided  and  a  large  number  of  snags,  jams,  overhanging 
trees,  and  other  obstructions  to  navigation  removed.  These,  with  the 
trees  that  from  time  to  time  fall  into  the  rivers,  will  furnish  constant 
employment  for  the  snag  boat  for  an  indefinite  period. 

APPROPRIATIONS. 


Act  of— - 

June  14,  1880 $2,560 

August  2,  1882 20,000 

July5,1884 10,000 

Augusts,  1886 10,000 

August  11, 1888 15,000 


Act  of— 

September  19, 1890 $12, 000 

July  13, 1892 15,000 

August  17, 1894 14,000 

Total 98,500 


Amount  expended  to  June  30, 1894. — The  amount  expended  to  June  30, 
1894,  was  $82,048.18. 

Results  obtained  to  June  30, 1894. — In  this  class  of  work  no  permanent 
results  are  aimed  at  or  obtained.  The  continually  recurring  snags, 
fallen  trees,  etc.,  require  to  be  constantly  removed.  The  rivers  have 
been  kept  open  for  traffic  and  many  of  the  perils  of  navigation  have 
been  removed. 

Amount  expended  during  fiscal  year  ending  June  30, 1895. — The  amount 
expended  during  the  fiscal  year  endiug  June  30, 1895,  was  $5,775.28. 

Results  obtained  during  fiscal  year  ending  June  30, 1895. — As  shown 
more  in  detail  in  Captain  Jefferson's  report,  a  large  amount  of  work  was 
done  in  the  principal  rivers  tributary  to  Puget  Sound  in  removing  snags 
and  leaning  trees,  and  navigation  thereby  was  greatly  benefited. 

Report  of  operations. — In  August,  1894,  the  snag  boat  Skagit  was  made 
ready  for  work  and  left  Seattle  for  the  Stillaguamish  River  August  24. 
Work  was  carried  on  here  until  August  29,  when  the  boat  left  for  the 
Skagit  River.  Work  continued  on  the  Skagit  until  October  21.  Two 
days  were  spent  in  removing  obstructions  from  Hat  Slough  and  the 
boat  then  went  to  the  Snohomish  and  Sitoqualmie  rivers,  upon  which 
work  was  carried  on  until  November  10,  when  the  Skagit  returned  to 
Seattle  to  lay  up  for  the  winter. 

During  the  period  of  active  operations  there  were  49  snags  removed 
from  the  Stillaguamish  Eiver,  709  snags  and  30  leaning  trees  from  the 
Skagit  River,  and  140  snags  and  57  leaning  trees  from  the  Snohomish 
and  Snoquabnie  rivers  and  Hat  Slough. 

The  winter  of  1894-95  being  a  very  open  one  and  the  rivers  in  good 
condition  for  work,  in  February  the  snag  boat  was  again  fitted  out  and 
started  to  work  in  the  Skagit  River.  Work  progressed  from  the  13th 
to  the  28th  of  February,  when  the  main  shaft  of  the  snag  boat  gave 
out  and  it  was  necessary  to  cease  operations  and  take  the  boat  to 
Seattle  for  repairs. 

During  the  period  of  active  operations  144  snags  were  removed  from 
the  Skagit  River. 

After  competition  an  informal  contract  was  entered  into  with  Moran 
Bros.  Company  for  the  necessary  repairs  to  the  boat.  This  work  was 
completed  May  18, 1895. 


Digitized  by  VjOOQlC 


3444   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

For  the  remainder  of  the  fiscal  year  the  boat  was  laid  up  in  the  fresh 
water  of  the  Duwamish  River. 

Besides  the  active  work  of  snagging  plans  and  specifications  for 
rebuilding  the  snag  boat  were  carefully  prepared. 

Recommendations  and  remarks. — After  planning  for  the  rebuilding 
of  the  snag  boat  it  was  found  that  the  money  available  would  not  do 
the  work  completely  and  leave  anything  for  the  care  of  the  boat  or 
for  active  work,  and  it  was  concluded  to  repair  the  boat  as  much  as 
was  absolutely  necessary  and  then  use  the  available  funds  for  work 
which  was  badly  needed  and  strenuously  demanded  by  the  navigation 
interests. 

This  was  a  matter  of  great  regret,  as  the  boat  is  in  a  dangerous  con- 
dition and  is  really  unfit  for  use. 

There  is  an  immense  amount  of  work  this  boat  could  do  if  funds  were 
available  which  would  be  of  great  value  to  people  living  on  the  rivers 
and  to  the  interests  of  commerce  generally.  Most  of  the  rivers  flow- 
ing into  Puget  Sound  have  very  flat  slopes  in  the  lower  portion 
of  their  courses  and  divide  into  a  number  of  delta  mouths.  All  of 
these  mouths  are  needed  in  an  un trammeled  condition  to  discharge 
the  waters  during  freshet  stages.  In  nearly  every  instance  these 
mouths  are  to  a  greater  or  less  extent  blocked  up  by  jams  of  drift  and 
logs  and  obstructed  so  as  to  interfere  with  their  use  for  purposes  of 
navigation  and  to  check  the  flow  of.  the  flood  waters  and  cause  the 
neighboring  country  to  be  inundated.  In  this  manner  great  loss  is 
entailed  upon  the  country.  These  rivers  also  at  their  mouths  flow  over 
tide  flats  across  which  there  are  but  narrow  or  crooked  and  shallow 
channels,  the  depth  of  which  at  low  tide  is  much  less  than  the  depth  of 
the  river.  '  These  tide  flats  form  permanent  dams,  preventing  the  free 
outflow  of  the  rivers,  and  add  to  the  causes  producing  disastrous 
inundations. 

For  the  use  of  boats  entering  and  leaving  the  rivers  and  the  general 
good  channels  across  these  tide  flats  should  be  excavated  leading  into 
the  main  navigable  channels  and  the  delta  mouths  should  be  kept  as 
free  from  obstructions  as  practicable. 

The  work  done  regularly  with  former  appropriations  in  keeping 
troublesome  snags  out  of  the  rivers  has  been  of  great  value,  but  it  has 
never  gone  far  enough,  and  I  recommend  largely  increased  appropria- 
tions for  the  work.  In  the  first  place  money  should  be  provided  to  rebuild 
the  snag  boat  Skagit. 

The  Skagit  was  built  in  1882  and  has  had  very  hard  usage  ever  since, 
and  the  time  has  now  come  when  it  is  absolutely  necessary  to  rebuild 
her.  Her  hull  is  rotten  and  weak  and  so  water-logged  that  she  draws 
too  much  water  for  use  on  the  rivers  during  the  periods  in  which  she  can 
be  used  to  the  best  advantage.  She  is  so  water-logged  and  down  by 
the  stern  that  it  is  almost  impossible  to  steer  her. 

She  is  now  thirteen  years  old,  which  is  more  than  the  average  life  of 
Puget  Sound  fir  when  exposed  to  air  and  water. 

The  boat  in  going  from  river  to  river  has  to  traverse  the  open 
waters  of  Puget  Sound,  and  this  in  her  present  weak  condition  is  dan- 
gerous. The  -machinery  of  the  boat  is  good.  Experience  also  demon- 
strates that  certain  changes  and  additions  are  needed  to  make  the  snag 
boat  what  it  should  be.  For  instance,  she  should  be  provided  with  a 
strong  u  spud  "  or  "  grouser v  to  hold  her  in  place  in  a  swift  current,  and 
she  should  have  a  force  pump  to  enable  the  sand  to  be  washed  away 
from  snags  so  that  they  can  be  taken  hold  of. 

To  rebuild  the  snag  boat  and  make  the  necessary  alterations  and 
additions  will  cost,  it  is  estimated,  $15,000. 
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For  actual  work  on  the  rivers  an  appropriation  of  $75,000  is  recom- 
mended; iu  all,  $90,000. 

Future  operations. — The  snag  boat  will  be  kept  at  work  whenever  the 
rivers  are  in  their  best  condition,  in  removing  the  worst  snags. 

Money  statement.   ' 

July  1,  1894,  balance  unexpended $2,451.82 

Amount  appropriated  by  act  of  August  17, 1894 14, 000. 00 

16,451.82 
June  30, 1895,  amount  expended  during  fiscal  year 5, 775. 28 

July  1,  1895,  balance  unexpended 10, 676. 54 

July  1,  1895,  outstanding  liabilities 160.00 

July  1,1895,  balance  available 10,516.54 

{Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  suudry  civil  act  of  March  3, :""" 


^The  report  of  Ca;>t.  E.  H.  Jefferson,  who  has  had  charge  of  the  snag 
boat,  is  herewith. 

Captain  Jefferson  gives  such  commercial  statistics  as  he  has  been 
able  to  obtain. 

Besides  the  work  of  snagging,  Captain  Jefferson  has  been  the  local 
representative  of  this  office  on  the  Sound,  looking  after  all  questions 
relating  to  bridges,  obstructions,  etc. 


.  REPORT  OF  CAPTAIN  E.  II.  JEFFERSON,  MASTER  OF  SNAG  BOAT. 

Seattle,  Wash.,  May  20, 1895. 

SIR :  I  have  the  honor  to  submit  the  following  annual  report  of  operations  of  the 
U.  8.  snag  boat  Skagit  at  improvement  of  Puget  Sound,  Washington ;  also  some  com- 
mercial statistics  of  the  various  rivers  in  this  district: 

On  August  20,  1894,  after  the  regular  season  of  summer  floods,  I  commenced  get- 
ting the  boat  ready  for  work  at  her  moorings  in  the  Duwamish  River.  On  the  23d 
the  boat  was  taken  down  the  river  to  Seattle,  where  some  slight  repairs  were  made 
to  the  tackle  and  gear,  and  supplies  taken  on  board. 

On  the  evening  of  the  24th  I  left  Seattle  for  the  Stillaguamish  River,  arriving  on 
the  25th  and  commencing  work  near  the  river's  mouth.  On  the  29th  departure  was 
taken  for  the  Skagit  River,  where  operations  were  continued  to  and  including  Octo- 
ber 21,  removing  obstructions  from  the  channel  from  the  mouth  of  the  river  up  to  a 
point  called  Nookchampe  Creek,  a  distance  of  about  18  miles,  about  as  far  up  as 
there  appeared  to  be  any  immediate  necessity  of  working. 

On  October  23  run  over  to  Hat  Slough,  and  worked  part  of  two  days  removing 
from  that  waterway  several  complained  of  and  dangerous  channel  obstructions. 

On  October  25  left  Hat  Slough  for  the  Snohomish  River,  arriving  and  commencing 
-work  there  on  the  same  day.  Work  was  prosecuted  on  this  stream  and  its  tributary, 
the  Snoquahnie,  to  a  point  called  To  It  River,  about  40  miles  up  from  salt  water,  till 
November  7,  when  the  fall  rains  and  consequent  freshets  caused  too  high  water  to  do 
profitable  snagging  work  for  a  period  of  several  months. 

On  November  9  left  the  Snohomish  River  for  Seattle,  where  the  crew  were  dis- 
charged and  the  boat  placed  in  winter  quarters  at  her  old  moorings. 

On  February  13,  1896,  commenced  iitting  out  the  boat  again  for  service,  and  after 
making  the  usual  preparations  and  taking  on  board  supplies,  left  Seattle  on  the  16th 
for  the  Skagit  River,  where  the  stage  of  water  was  very  favorable  for  effective  work. 
Operations  were  continued  on  the  Skagit  River  until  and  including  the  27th,  when 
the  snag  boat's  main  shaft  showed  evidence  of  breaking,  rendering  any  further  work 
impossible  until  repairs  were  made. 

with  a  smaller  one  which  has  lately  commenced  making  weekly  trips  to  upriver 
points. 

On  the  28th  left  for  Seattle,  running  slow,  and  when  near  to  and  in  sight  of  the 
city  the  shaft  gave  out  completely  and  the  services  of  a  tug  were  obtained  to  reach 
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a  landing.  After  ascertaining  that  suitable  material  for  a  new  shaft  would  have  to 
he  obtained  from  abroad,  the  boat  was  again  laid  up  at  tbe  wharf  of  Moran  Broth- 
ers' Company,  and  bids  for  furnishing  a  new  shaft,  rebuilding  wheel,  etc.,  were 
advertised  for,  and  in  due  time  the  contract  awarded  to  Moran  Brothers'  Company, 
the  lowest  bidders,  wno  in  course  of  time  satisfactorily  completed  the  repairs. 

On  May  18  the  snag  boat  was  taken  to  her  fresh- water  moorings  in  the  Duwaariah 
River,  to  remain  till  a  favorable  stage  of  water  for  profitable  snagging  work  again 
occurred. 

During  the  seasons  accounted  for  above  many  difficult  and  dangerous  obstructions 
were  removed  from  the  channels  of  the  various  navigable  streams  of  this  district; 
some  of  them  being  huge  spruce  and  fir  stumps  that  more  than  taxed  the  lifting  capac- 
ity of  the  boat's  gear  and  necessitated  a  liberal  use  of  giant  powder  to  successfully 
remove  them. 

These  giant  stumps  are  often  as  much  as  8  and  9  feet  across  the  tops,  with  trunks 
of  10  to  12  feet,  and  a  spread  of  large  roots  of  from  20  to  30  feet.  They  are  constantly 
being  washed  from  the  banks  by  the  currents  at  times  of  freshets  and  deposited  in 
the  channel,  where  they  at  times  set  up  as  straight  as  they  did  in  their  native  soil. 
In  time  their  roots  become  embedded  in  the  gravel  and  sand  of  the  river's  bottom, 
thus  causing  very  dangerous  obstructions. 

The  hull  of  the  snag  boat  is  becoming  very  rotten,  water-soaked,  and  weak,  and 
will  not  stand  much  more  service  without  some  very  extensive  repairs  being  made. 
The  frames  are  so  rotten  that  there  is  nothing  to  nail  to  on  her  sides.  The  cylinder 
timbers  are  getting  weak  and  will  have  to  be  renewed,  as  it  is  now  difficult  to  keep 
the  engines  in  Hue.  New  strengthening  knees  and  timbers  and  steps  for  hog  posts 
are  needed,  and  if  repairs  are  attempted  they  will  no  doubt  cost  about  as  much  as  a 
new  hull,  for  when  you  once  commence  to  tear  down  an  old  boat  you  never  know 
where  to  stop,  and  in  the  end  it  costs  about  as  much  as  a  new  hull  could  be  built  for. 
I  recommend  that  a  new  hull  be  built  as  soon  as  money  can  be  made  available  for 
the  purpose.  The  machinery,  hog  chains,  etc.,  are  all  good  and  can  all  be  used  again 
with  the  exception  of  perhaps  some  of  the  inexpensive  pipe  fittings.  The  old  null 
is  getting  more  and  more  out  of  shape  and  "hogged,"  which  makes  her  difficult  to 
handle  and  manage  in  close  and  difficult  places. 

If  a  now  hull  is  built  several  important  improvements  could  be  made  which  would 
be  very  effective  in  snagging  work,  as  noted  in  my  last  annual  report. 

Following  is  a  summary  of  the  snag  boat's  operations  for  the  periods  stated : 

Snags  and  drift  removed : 

Skagit  River 853 

Stillaguainish  River 49 

Hat  Slough 15 

Snohomish  and  Snoqualuiio  rivers 125 

Total ' 1,042 

Largest  diameter feet..  12 

Smallest inches..  6 

Total  length feet..  30,526 

Leaning  trees  chopped  from  banks : 

Skagit  River 30 

Snoqualmie  River 57 

Total 87 

Largest  diameter feet..  10$ 

Smallest  diameter inches . .  6 

Total  length feet..     4,998 

Additional  operations  consisted  of  the  usual  amount  of  work  required  to  keep  the 
boat  and  her  tackle  and  gear  in  working  order,  which  was  usually  done  at  times  of 
freshets  or  high  winds  when  snagging  could  not  be  profitably  engaged  in. 

The  dull  times  and  the  results  of  last  year's  exceptionally  high  floods  have  had  a 
depressing  effect  on  the  business  clone  by  the  steamers  engaged  on  some  of  the  rivers 
in  this  district,  but  still  the  streams  need  annual  snagging  or  they  would  soon 
become  unnavigablo  by  reason  of  the  accumulation  of  snagB  and  drift. 

The  work  of  the  Bnag  boat  is  of  great  benefit  to  the  navigable  interests  of  the 
rivers,  and  could  hardly  be  dispensed  with. 

On  the  Skagit  River  route,  which  includes  the  Stillaguamish  River,  there  is  but 
one  regular  steamer  running  at  present  up  as  far  as  Mount  Vernon,  where  it  connects 

On  the  Snohomish  River  from  Seattle  there  are  at  present  two  regular  steamers 
engaged,  and  on  the  Snoqualmie,  its  tributary,  from  the  town  of  Snohomish  up  to 
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the  head  of  navigation,  two  small  boats  are  regularly  employed  when  business 
warrants  and  the  stage  of  water  permits. 

One  Bteamer  is  also  regularly  employed  towing  logs  from  the  Snohomish  down  to 
salt  water  except  when  the  stage  of  water  is  too  low  for  towing. 

Between  Everett  and  Snohomish,  via  Lowell,  one  small  passenger  steamer  makes 
three  trips  daily  and  carries  a  large  number  of  passengers. 

Between  Seattle  and  Everett  tnere  is  one  passenger  steamer  engaged  (and  some- 
times two)  in  making  three  round  trips  per  day  during  the  summer  days;  it  does  a 
large  passenger  business  and  carries  some  small  freight. 

On  the  Nooksack  River  there  is  no  steamer*  plying  at  present,  as  that  stream's 
entrance  is  blocked  by  the  works  of  the  Bellingham  Bay  Boom  Company,  and  the 
drift  and  sand  bars  caused  by  it,  a  suit  against  whom  is  now  pending  in  the  United 
States  courts. 

On  the  Duwamish  River  there  are  no  regular  boats  engaged,  but  a  large  quantity 
of  hay  and  other  farm  produce  are  annually  freighted  from  this  and  other  rivers  and 
sloughs  by  jobbing  boats  at  irregular  times. 

No  accurate  commercial  statistics  of  these  rivers  can  be  obtained  from  the  fact  that 
the  different  steamboat  owners  doing  business  thereon  only  keep  a  record  of  their 
business  in  dollars  and  cents. 

The  following  figures  are  submitted  as  representing  the  business  done  by  the 
regular  steamboats  on  the  different  rivers  in  this  district  at  the  present  time,  and 
which  it  is  believed  would  be  a  fair  average  for  the  past  year. 

Number  of  tons  and  passengers  given  represent  the  business  done  monthly : 


Rout*. 

Freight. 

Passengers. 

Skagit  Ri^er,  vi*.  Stiltagnnmtah T  - » -  -  T T 

Ton*. 

1.500 

600 

220 

20 

60 

Number. 
820 

200 

Snoqualmie  River .  - 

175 

lletween  Everett  and  8nohomish,  via  Lowell T 

2,200 

Between  Seattle  and  Everett -  ^ *,-,.*,-  r  T r 

2,800 

Freight  handled  by  these  steamers  consists  of  general  merchandise  on  up  trips, 
and  hay,  hops,  grain,  and  other  farm  products,  also  paper  and  nails  manufactured 
at  the  mills  at  Everett  and  Lowell  on  the  return  trips,  but  the  greater  portion  of 
the  two  last-named  articles  is  carried  by  irregular  boats  which  occasionally  go  to 
these  mills  for  a  full  load. 

Considerable  freighting  of  manufactured  lumber  and  building  material,  also  of 
machinery,  is  done  on  alfthese  rivers  and  tidal  sloughs  by  lighters  and  small  tugs, 
an  account  of  which  it  is  next  to  impossible  to  obtain  a  record  of. 

Thinking  it  might  not  be  out  of  place,  I  append  to  the  above  report  the  following 
figures  representing  the  business  oi  the  Puget  Sound  customs  district,  output  of  coal, 
umber  shipments,  etc.,  for  the  year  1894 : 


Tonnage. 


Vessels  entered. 
Vessels  cleared., 


1,234,002 
1,533,857 


Value  of  foreign  goods  passing  through  Puget  Sound  customs  district  destined  for  Ameri- 
can cities....... ! * 7 64,971,134 

Value  passing  through  for  foreign  ports 488,550 


Lumber  shipments  to  foreign  ports feet . 

Lumber  shipments  to  foreign  ports,  1802 do . . 

Wheat  exports bushels.. 

Flour  exports barrels. . 


Quantity. 


86,174,790 

112.754,000 

4,289,994 

295,907 


Value. 


$760,190 

1, 133, 727 

2,089,223 

726,021 


Receipt*  of  custom-house  from  all  sources $260,628.40 

Value  of  imports  for  the  State 1,525,917.00 

Value  of  exports  for  the  State 5,247,288.00 

Output  of  coal  from  mines  in  King  County tons..  437,939 


Very  respectfully,  your  obedient  servant, 


Capt. 


T.  W.  Symons, 
Corp$  of  Engineers,  U.  S.  A. 


E.  H.  J KF PERSON, 
Matter  of  Snag  Boat, 
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TT  22. 

PRELIMINARY  EXAMINATION  OF  UMPQUA  RIVER,  OREGON,  FROM 
SCOTTSBURG  TO  ELKTON  RAPIDS. 

[Printed  in  Honae  Ex.  Doc.  No.  229,  Fifty  third  Congrats,  third  session. j 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington  D.  ft,  January  19, 1895. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  1, 1895,  by  Capt.  T.  W.  Symons,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Umpqua  River,  Oregon, 
from  Scottsburg  to  Elkton  Rapids,  made  in  accordance  with  the  pro- 
visions of  the  river  and  harbor  act  of  August  17, 1894. 

In  the  opinion  of  Captain  Symons,  this  portion  of  the  Umpqua  River 
is  not  worthy  of  improvement  by  the  General  Government,  and  this 
opinion  is  concurred  in  by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  the 
division  engineer,  and  by  this  office. 

Very  respectftilly,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Or  eg.,  January  i,  1895. 
General:  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  the  Umpqua  River,  Oregon,  required  at  my 
hands  by  the  terms  of  your  letter  of  August  20, 1894: 

The  examination  of  the  river  is  required  from  Scottsburg  to  Elkton  Rapids. 

It  is  my  opinion  that  this  portion  of  the  Umpqua  River  is  not  worthy 
of  being  improved  by  the  General  Government,  because  of  the  great 
cost  of  the  necessary  work  required,  the  small  local  interests  involved, 
and  the  dearth  of  any  particular  public  interest  in  the  work. 

The  Umpqua  is  the  largest  river  of  southern  Oregon,  having  its 
sources  in  the  Cascade  Mountains.  Its  two  main  branches  unite  just 
below  Roseburg,  and  it  then  flows  swiftly  in  a  rocky  channel  through  a 
narrow  and  precipitous  valley  to  the  sea. 

The  entrance  to  the  river  from  the  sea  is  one  of  the  best  along  the 
Oregon  coast,  and  the  river  itself  is  navigable  for  small  steamers  as  far 
as  Scottsburg,  25  miles  from  the  mouth.  Scottsburg  is  practically  the 
head  of  tide.  Just  above  the  town  are  some  rocky  rapids.  From  this 
point  up  to  Elkton  the  river  generally  flows  with  a  very  swift  current, 
with  alternating  pools  and  rapids.  At  low  water  the  navigation  of  the 
river  is  entirely  impracticable  on  account  of  lack  of  water,  and  as  the 
river  rises  the  current  increases  in  rapidity  to  such  a  degree  as  to 
preclude  any  practicable  and  profitable  navigation. 

The  bed  of  the  river  is  generally  of  rock,  and  the  average  slope  is  so 
great  that  it  is  entirely  out  of  the  question  to  improve  the  river  by 
regularizing  it  to  convert  it  into  a  navigable  stream.  The  only  method 
by  which  the  river  can  ever  be  converted  into  a  watery  commercial 


Digitized  by  VjOOQlC 


APPENDIX  T  T — REPORT  OP  CAPTAIN  SYMONS.  3449 

highway  would  be  by  putting  in  a  series  of  locks  and  dams,  of  which 
there  would  have  to  be  a  large  but  undetermined  number,  between 
Scottsburg  and  Elkton  Rapids. 

The  valley  of  the  Umpqua  between  Elkton  and  Scottsburg  is  very 
narrow ;  the  arable  land  along  it  does  not  average  more  than  a  half 
mile  in  width.    Hills  more  or  less  timbered  rise  abruptly  on  both  sides. 

At  Elkton  the  Umpqua  receives  the  waters  of  a  considerable  tribu- 
tary, Elk  Creek,  and  upon  this,  and  the  main  river  above  Elkton,  are 
small  valleys  and  settlements.  A  wagon  road  runs  up  Elk  Greek  to 
Drains  Station  on  the  Oregon-California  Railroad,  a  distance  of  17 
miles.  The  old  Scottsburg  wagon  road  runs  up  the  main  river  to 
Boseburg. 

Historical. — In  the  early  days,  when  the  settlement  of  Oregon  was 
taking  place,  at  the  mouth  of  the  Umpqua  was  located  the  principal 
entrepdt  for  the  Upper  Umpqua  and  Rogue  River  valleys.  Merchan- 
dise and  supplies  were  brought  into  the  river  by  ocean-going  craft, 
taken  to  Scottsburg  by  smaller  river  craft,  and  thence  out  into  the 
upper  valleys  by  a  wagon  road  located  along  the  Umpqua  River. 

So  difficult  and  expensive  was  this  wagon  transportation  that  relief 
was  sought  in  the  navigation  of  the  river,  and  a  small  steamer  was  built 
which  made  one  trip  at  a  suitably  high  stage  of  water  from  Scottsburg 
to  Roseburg.  The  difficulties,  expense,  and  risk  of  the  trip  were,  how- 
ever, found  to  be  so  great  that  the  idea  of  navigating  the  river  in  its 
then  condition  was  abandoned. 

Relief  was  sought  from  the  Government,  and  in  1871  an  appropria- 
tion of  $22,500  for  the  improvement  of  the  river  was  made.  With  this 
money  a  large  amount  of  work  was  done,  but  experience  and  observa- 
tion during  the  progress  of  the  operations  convinced  Maj.  H.  M.  Robert, 
who  had  the  work  in  charge,  that  it  was  impossible  by  regularization 
to  put  the  river  into  a  condition  sufficiently  good  to  permit  water  navi- 
gation to  successfully  compete  with  wagon  transportation. 

Besides  this,  the  Oregon-California  Railroad  was  being  extended 
from  Portland  to  Roseburg,  and  this  would  enable  the  valleys  of 
Southern  Oregon  to  be  supplied  by  rail  much  cheaper  and  better  than 
they  could  be  supplied  by  the  route  down  the  Umpqua,  either  by  wagon 
or  steamboat. 

Of  the  $22,500  appropriated,  all  but  $4,685.89  was  expended  when 
the  work  was  definitely-abandoned. 

The  supply  route  via  the  Umpqua  River  and  the  ocean  has  been 
entirely  abandoned.  A  stage  carrying  mail  and  passengers  makes 
three  trips  a  week  over  the  road  between  Elkton  and  Scottsburg.  Other 
than  this  the  interests  on  the  route  are  slight  and  of  a  local  nature 
only. 

The  very  great  and  rapid  fluctuations  of  the  river  and  the  rapidity 
of  the  currents  would  render  lock  and  dam  construction  very  costly. 
Very  respectfully,  your  obedient  servent, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 

Brig.  Gten.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal.,  January  7, 1895. 
Respectfully  forwarded. 

The  Umpqua  River,  between  Scottsburg  and  Elkton  Rapids,  is 
regarded  as  not  worthy  of  improvement  by  the  General  Government, 
owing  to  the  excessive  cost  of  any  effective  improvement  and  the  small 
advantage  that  would  thereby  be  secured. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


T  T  23. 

PRELIMINARY  EXAMINATION  OF  YAQUINA  BAY,  OREGON,  FOR  INCREASED 

DEPTH. 

[Printed  in  House  Ex.  Doc.  No.  227,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  (7.,  January  18, 1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  a  report, 
dated  January  1,  1895,  by  Capt.  T.  W.  Symons,  Corps  of  Engineers, 
upon  a  preliminary  examination  of  YaquinaBay,  Oregon,  for  increased 
depth,  made  in  accordance  with  the  requirements  of  the  river  and  har- 
bor act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Symons  and  of  Col.  G.  H.  Mendell,  Corps 
of  Engineers,  the  division  engineer,  that  this  locality  is  not  worthy  of 
further  improvement  by  the  General  Government,  and  in  this  opinion 
I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  1, 1895. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  "  Yaquina  Bay  Bar,  Oregon,  for  increased 
depth,"  required  by  the  act  of  August  17,  1894,  and  your  letter  of 
August  20, 1894. 

It  is  my  opinion  that  Yaquina  Bay  Bar  is  not  worthy  of  further 
improvement  by  the  General  Government  for  the  following  reasons: 

The  entrance  to  Yaquina  Bay  has  been  under  improvement  by  the 
General  Government  for  fourteen  years,  the  first  appropriation  for  the 
work  having  been  made  June  14,  1880. 

The  work  continued  and  was  carefully  studied  by  the  officers  and 
assistants  in  charge  until  1888,  when  a  Board  of  experienced  engineers 
was  appointed  to  consider  what  had  been  done  and  to  perfect  plans  for 
further  work.    This  Board  met  and  carefully  examined  the  situation, 
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and  with  all  the  light  of  past  experience  here  and  elsewhere  formulated 
a  plan  for  the  completion  of  the  improvement,  whicb  plan  was  intended 
by  them  to  give  Yaquina  the  best  entrance  possibly  attainable  under 
the  existing  natural  conditions  and  prevailing  physical  phenomena. 

This  plan  is  now  practically  completed;  when  a  small  amount  of 
stone  has  been  added  it  will  be  fully  finished. 

The  work  has  been  eminently  successful ;  the  improvement  of  the  bar 
has  been  all  or  more  than  the  Board  hoped  would  be  accomplished. 
From  an  uncertain  bar  channel  of  about  7  feet  at  low  water,  varying 
greatly  in  position,  there  is  now  a  permanently  located  bar  channel  of 
12  to  14  feet  depth  at  low  water. 

After  an  intimate  acquaintance  with  Yaquina  Bay,  having  had 
charge  of  the  works  there  for  five  years,  I  am  unable  at  the  present 
time  to  devise  or  recommend  any  modification  or  extension  of  the  plan 
of  improvement  as  now  practically  completed  which  would  give  any 
marked  or  appreciable  increase  of  depth  on  Yaquina  Bay  Bar,  and  for 
this  reason  I  deem  it  unworthy  of  further  improvement. 

The  depth  which  can  be  obtained  and  maintained  upon  the  bar  of  a 
harbor  like  Yaquina  Bay  is  mainly  dependent  upon  the  amount  of  tide 
water  flowing  in  and  out  and  the  velocity,  direction,  and  concentra- 
tion of  its  flow.  The  tidal  volume  is  practically  independent  of  any 
efforts  of  man  as  far  as  increasing  it  goes;  all  he  can  do  is  to  give  direc- 
tion and  concentration  to  its  flow,  so  as  to  produce  the  maximum 
scouring  effect  upon  the  bar. 

This  has  been  done  at  Yaquina  Bay,  The  two  jetties  built  to  above 
high  tide  direct  the  ebbing  and  flooding  waters  perpendicularly  upon 
the  bar  in  a  channel  having  a  minimum  width  between  the  jetties  of 
about  900  feet.  Any  further  contraction  of  the  width  between  the  jet- 
ties to  increase  the  velocity  of  the  waters  and  consequent  scouring  effect 
on  the  bar  would  be  dangerous  to  the  structures  themselves.  Already, 
with  a  thousand  feet  between  the  jetties,  it  has  been  found  necessary 
to  protect  the  south  jetty  with  groins. 

To  extend  the  jetties  farther  would  do  very  little  good,  as  it  would 
not  materially  change  the  co-relations  existing  between  the  tidal  vol- 
ume of  the  bay,  the  velocity  of  flow  of  the  waters,  the  moving  sands, 
and  the  winds  and  waves  of  the  ocean. 

The  depth  which  can  be  maintained  on  a  bar  like  that  at  Yaquina  is 
also  dependent  upon  the  magnitude  of  the  wave  action  to  which  it  is 
exposed.  The  greater  the  wave  action  the  less  the  depth  which  can  be 
looked  for  permanently  in  the  bar  channel. 

There  is  an  outer  reef  of  rocks  off'  Yaquina  Bay  which  has  undoubt- 
edly a  powerful  effect  in  sheltering  the  bar  and  the  entrance  against 
the  heaviest  waves  and  in  permitting  the  bar  channel  to  maintain  itself 
at  a  greater  depth  than  would  otherwise  be  possible. 

The  existence  of  this  reef  is  one  of  the  circumstances  which  has 
rendered  the  work  at  Yaquina  Bay  so  successful.  The  bar  now  lies 
about  midway  between  the  ends  of  the  jetties  and  the  reef. 

To  extend  the  jetties  would  not  only  be  productive  of  little  good,  as 
before  stated,  but  it  is  believed  that  any  extension  which  would  throw 
the  bar  beyond  the  protection  of  the  outlying  reef  would  be  productive 
of  evil  and  tend  to  diminish  the  permanent  depth  of  the  bar  channel. 

It  might  be  at  first  sight  considered  that  at  Yaquina  Bay,  as  at 
some  other  harbors,  an  increased  depth  on  the  bar  could  be  obtained 
and  maintained  by  dredging,  but  a  knowledge  of  the  local  conditions 
and  of  the  phenomena  of  the  moving  sands  indicates  beyond  the  shadow 
of  a  doubt  that  such  a  method  is  entirely  inapplicable  there.    The 
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sands  move  so  freely  and  in  such  vast  quantities  that  all  the  dredging 
that  could  be  done  in  months  would  be  entirely  undone  in  a  few  hours 
by  the  action  of  storm  waves  upon  the  surrounding  sands.  It  may  be 
stated  with  the  greatest  certainty  that  dredging  is  entirely  out  of  the 
question. 

Yaquina  Bay  is  now  a  very  good  harbor  for  coasting  vessels  drawing 
10  to  15  feet  of  water.  Vessels  drawing  9  or  10  feet  can  enter  and  leave 
at  any  stage  of  the  tide.  Vessels  drawing  up  to  12  or  13  feet  enter 
and  leave  freely  at  the  higher  stages  of  the  tide,  and  with  quiet  weather 
and  a  high  tide  vessels  drawing  as  much  as  15  feet  could  safely  enter 
or  depart. 

In  my  opinion  it  is  beyond  the  power  of  man  to  make  it  into  a  harbor 
of  sufficient  capacity  for  deep-draft  ships  engaged  iu  foreign  commerce, 
or  in  fact  to  give  this  entrance  a  bar  channel  depth  appreciably  greater 
than  that  now  existing. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers j  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Col.,  January  8,  1895. 
Respectfully  forwarded. 

The  improvement  already  accomplished  is  regarded  as  very  success- 
ful. It  has  increased  the  bar  depth  at  low  water  from  about  7  feet  to 
13  or  14  feet. 

Further  improvement  would  be  attempted  by  prolonging  the  jetties 
seaward,  with  the  view  of  throwing  the  bar  farther  out  in  deeper 
water. 

As  pointed  out  in  this  report,  the  bar  may  thus  be  thrown  outside  of 
the  shelter  of  the  outlying  reef,  with  the  chance  of  injuring  the  entrance. 
On  the  other  hand,  there  is  no  assurance  that  extension  of  the  jetties 
will  assure  increased  depth. 

This  improvement  is  not  regarded  as  worthy  to  be  undertaken  by 
the  General  Government. 

G.  H.  Mendell,, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


TT  24. 


PRELIMINARY    EXAMINATION    OF    QUILLAYUTE    HARBOR    AND    RITEK, 

WASHINGTON. 

[Printed  in  House  Ex.  Doc.  No.  230,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  18, 1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  1, 1895,  with  map,'  by  Oapt.  Thos.  W.  bymons,  Corps  of 
Engineers,  upon  preliminary  examination  of  Quillayute  Harbor  and 


*  Omitted.    Printed  in  House  Ex.  Doe.  No.  230,  Fifty-third  Congress,  third  session. 
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River,  Washington,  made  in  compliance  with  requirements  of  the  river 
and  harbor  act  of  August  17, 1894. 

Captain  Symons  reports  that  in  his  opinion  the  river  and  harbor  are 
worthy  of  improvement  to  the  extent  of  closing  the  existing  entrance 
and  opening  the  former  entrance  of  the  river  into  Quillaynte  Harbor. 
Col.  G.  H.  Mendell,  Corps  of  Engineers,  the  division  engineer,  reports 
that  Quillaynte  Harbor  is  regarded  as  worthy  of  improvement  by  the 
General  Government. 
I  concur  in  the  views  expressed  by  these  officers. 
It  is  estimated  that  it  will  cost  $200  to  make  the  requisite  survey  and 
prepare  plans  and  estimate  for  the  work  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  i,  1895. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  Quillaynte  Harbor  and  Eiver,  Washington, 
required  from  me  by  the  terms  of  your  letter  of  August  20, 1894: 

It  is  my  opinion  that  Quillayute  Harbor  and  Eiver  are  worthy  of 
improvement  by  the  General  Government  to  the  extent  hereinafter 
mentioned. 

Quillayute  Harbor  is  in,  probably,  the  most  remote  and  inaccessible 
region  of  the  United  States.  It  lies  in  the  northwestern  portion  of  the 
State  of  Washington,  connecting  with  the  Pacific  Ocean  about  35  miles 
to  the  south  of  Gape  Flattery.  It  is  separated  from  the  centers  of 
population  on  Puget  Sound  by  the  extremely  rugged  and  unexplored 
Olympic  Mountains. 

The  Quillayute  Eiver  is  about  5  miles  long,  and  the  distance  from  its 
mouth  to  the  head  of  tide  is  2  J  miles.  It  is  fordable  at  ordinary  stages 
and  low  tide  1£  miles  from  its  mouth.  Below  this  it  gets  deeper  and 
in  the  lower  half  mile  it  has  depths  of  10  to  15  feet  at  low  tide.  The 
nontidal  portion  of  the  river  is  about  350  feet  wide,  with  depths  of  4  to 
5  feet,  but  it  is  so  obstructed  with  rapids  that  it  can  only  be  navigated 
by  canoes. 

The  tributary  rivers  which  make  up  the  Quillayute  are  shallow 
streams,  navigable  for  canoes  for  20  to  30  miles.  The  average  range 
of  tide  at  the  mouth  is  about  8  feet. 

The  valleys  of  these  streams  have  been  settled  by  a  number  of  hardy 
pioneers,  who  are  engaged  in  stock  raising  and  general  farming.  There 
are  about  500  white  people  altogether  iu  the  valley  of  the  Quillayute. 

The  river  just  before  reaching  the  ocean  widens  out  into  a  small  bay 
or  tidal  basin.  This,  at  high  tide,  is  about  800  feet  wide  and  4,000  feet 
long.  It  is  separated  from  the  ocean  by  a  low  sand  tongue.  The 
entrance  channel  is  at  the  northern  end  of  this  sand  tongue,  and  is 
about  150  feet  wide  and  at  the  throat  is  about  10  to  12  feet  deep.  It 
opens  out  into  a  shallow  bay  studded  with  concealed  rocks,  which  are 
so  dangerous  as  to  render  the  bay  practically  unnavigable. 

A  map  of  the  mouth  of  the  river  is  herewith  which  shows  the  general 
situation,  but  which  gives  no  intimation  of  the  hidden  dangers  outside 
of  the  mouth  of  the  river. 
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The  river  formerly  opened  out  to  the  south,  into  what  is  marked 
Quillayute  Harbor.  This  harbor  is,  as  far  as  known,  free  from  danger- 
ous rocks  and  is  pretty  well  sheltered  from  the  northwest  winds  of 
summer. 

A  log  jam  in  the  old  mouth  caused  it  to  shoal  up  and  the  present 
mouth  to  open  eighteen  years  ago. 

The  improvement  desired  is  that  the  former  condition  of  affairs  be 
restored.  Under  former  conditions  when  the  river  debouched  into 
Quillayute  Harbor  at  the  point  A  on  the  map,  it  could  be  entered  by 
vessels  drawing  10  feet. 

It  is  my  opinion  that  the  river  and  harbor  are  worthy  of  improve- 
ment to  the  extent  of  closing  the  existing  entrance  and  opening  the 
former  entrance  into  Quillayute  Harbor. 

This  is  apparently  the  only  outlet  through  which  the  valley  of  the 
Quillayute  can  hope  to  attain  a  reasonably  cheap  communication  with 
the  markets  of  the  world.  At  present  the  cost  of  getting  supplies 
in  is  very  high,  and  the  cost  of  getting  products  out  is  practically 
prohibitive. 

Communication  must  now  be  by  a  pack  trail  46  miles  long  from  Clal- 
lam Bay,  over  which  supplies  are  carried  to  the  upper  portions  of  the 
valley.  A  small  steamer  occasionally  goes  to  Quillayute  Harbor,  and 
supplies  are  taken  ashore  in  Indian  canoes,  and  by  this  means  the  lower 
valley  is  supplied. 

If  the  entrance  were  changed  as  suggested,  the  same  steamer  or 
•others  could  enter  the  river  and  discharge  and  load  at  wharves,  and  the 
cost  of  transportation  would  be  lessened,  and  a  decided  impetus  given 
to  the  settlement  and  development  of  a  tine  region  of  country,  and  its 
great  natural  resources  of  timber  would  become  available. 

To  make  the  requisite  survey  and  prepare  plans  and  estimate  for  the 
improvement,  it  is  estimated,  will  cost  $200. 

For  further  information  attention  is  invited  to  the  report  of  Lieut 
F.  R.  Shunk,  Corps  of  Engineers,  herewith. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
8dn  Francisco,  Cal,  January  8,  1895. 
Respectfully  forwarded. 

For  reasons  stated  in  these  reports,  Quillayute  Harbor  is  regarded  as 
worthy  of  improvement  by  the  General  Government. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


report  of  fir8t  likut.  francis  k.  shunk,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  October  6,  1894, 
Sir:  I  have  the  honor  to  submit  the  following  report  of  an  examination  made  by 
me  of  Quillayute  River  and  Harbor,  September  11-19,  1894: 

The  Quillayute  River  is  in  the  northwestern  portion  of  the  State  of  Washington, 
and  empties  into  the  Pacific  Ocean  about  35  miles  south  of  Cape  Flattery. 
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The  river  properly  so  called  is  only  5  miles  long.  Its  general  coarse  is  westerly 
It  bas  four  principal  tributaries,  direct  or  indirect,  the  Diokodochtedar,  Solduk. 
Calower,  and  Bogechiel.  The  Quillayute  is  formed  by  the  union  of  the  Bogechlel  and 
Solduk,  5  miles  above  the  ocean.  Seven  miles  above  this  junction,  the  Bogechiel  is 
joined  by  the  Calower,  and  the  Diokodochtedar  flows  into  the  Quillayute  half  a  mile 
above  its  mouth.  The  name  Quillayute  is  sometimes  extended  to  the  Bogechiel. 
The  spelling  of  all  these  names  is  variable. 

These  tributary  rivers  rise  among  the  Olympic  Mountains,  and  in  their  upper 
courses  are  rapid  mountain  streams  flowing  through  canyons  or  narrow  valleys.  The 
valleys  widen  out,  and  at  length  coalesce,  forming  a  plain  of  considerable  extent. 

In  its  non tidal  portion  the  Quillayute  is  about  350  feet  wide  and  4  or  5  feet  deep. 
It  is,  however,  obstructed  by  several  rapids,  so  that  it  is  navigable  only  for  canoes. 
The  head  of  tide  is  2\  miles  above  the  mouth.  A  mile  and  a  half  above  the  mouth 
the  river  is  fordable  at  ordinary  stages  and  low  tide.  Below  this,  the  width  and 
depth  increases,  and  the  lower  half  mile  or  so  has  a  depth  of  10  to  15  feet  at  low  tide. 
The  average  range  of  tide  at  the  mouth  is  about  8  feet.  The  tributary  rivers  are 
shallow  streams,  navigable  for  canoes  for  considerable  distances,  the  Bogechiel  for 
30  miles,  the  Solduk  for  20  miles,  the  Dickodochtedar  for  18  miles.  The  banks  of 
these  rivers  in  their  lower  portions,  and  of  the  Quillayute,  are  low  and  overflowed 
during  high  stages.  There  are  two  high- water  seasons  each  year,  in  the  spring  and 
in  the  autumn.  The  highest  water  is  usually  in  November,  and  in  the  plain  is  10  feet 
above  the  ordinary  summer  stage.  In  the  canyons  it  is  much  higher.  The  Solduk 
and  Bogechiel  rivers  are  said  to  rise  within  a  short  distance  of  each  other  almost  due 
south  of  Port  Angeles.  This  would  make  these  streams  considerably  longer  than 
they  are  represented  on  the  map.  The  total  drainage  area  of  the  Quillayute  is 
approximately  700  square  miles.  The  area  of  the  valleys  and  the  plain  is  about  150 
square  miles ;  but  much  of  the  hilly  country  would  be  excellent  for  grazing,' and  prob- 
ably half  of  the  total  area  is  good  for  agricultural  purposes.  With  the  exception 
of  a  number  of  fern  prairies  in  the  plain,  whose  total  area  is  about  4,000  acres,  and 
a  comparatively  small  area  of  cleared  land,  the  whole  country  is  covered  with  very 
fine  spruce,  fir,  and  cedar  timber.  The  land  when  cleared  is  very  fertile,  especially 
in  the  river  bottoms.  The  population  of  the  country  is  about  500  whites  and  234 
Indians.  The  latter,  the  Quile-ute  tribe,  of  the  Chimakuan  stock,  are  settled  at  the 
mouth  of  the  Qnillayute,  in  a  village  called  Lapush,  a  corruption  of  La  Bouche. 
They  are  engaged  in  fishing,  whaling,  and  sealing,  and  supply  a  good  many  furs  to 
the  Washington  Fur  Company,  which  has  a  station  and  general  store  at  Lapush. 
There  is  no  other  settlement  in  the  country1.  The  white  people  are  scattered  on 
ranches,  engaged  in  stock  raising  and  general  farming.  There  are  half  a  dozen  nost- 
offlces  along  the  trail  from  Clallam  to  Lapush,  and  general  stores  at  Boston,  2}  miles ; 
Tyee,  22  miles;  and  Beaver,  26  miles  above  Lapush. 

A  map  of  the  river  mouth  and  coast  adjacent  is  submitted  herewith.  The  river 
formerly  emptied  into  the  lower  bay,  marked  Qnillayute  Harbor  at  the  point  A.  It 
could  then  be  entered  by  vessels  drawing  10  feet,  and  was  visited  by  schooners  in 
the  fur  trade.  The  harbor  is  fairly  sheltered  from  the  northwest  winds  of  summer. 
The  water  is  3  to  4  fathoms  deep  within  100  yards  of  the  shore.  It  is,  however,  only 
sheltered  slightly  from  the  south  by  the  reef  of  rocks  shown,  which  break  the  seas 
somewhat,  and  is  open  to  the  southwest  so  that  it  is  almost  useless  in  winter. 

Its  width  is  three-quarters  of  a  mile,  and  its  depth  about  half  a  mile.  The  south- 
ern point  is  a  rocky  and  precipitous  cane.  From  this  cape  the  highland  recedes 
toward  the  interior,  leaving  almost  2  miles  of  comparatively  low  coast  as  far  as 
the  new  mouth  to  the  Quillayute.  The  northern  limit  of  the  harbor  is  a  group  of 
four  high  rocky  islets,  the  largest  of  which,  James  Island,  has  an  area  of  18  acres. 
Three  of  these  islets  are  within  the  low-water  line. 

The  coast  in  this  vicinity  is  rocky  and  dangerous.  There  is  no  shelter  to  speak  of 
between  Grays  Harbor  and  Cape  Flattery.  The  nearest  lighthouses  are  Destruction 
Island,  18  miles  south,  and  Tatoosh  Island,  35  miles  north. 

In  the  spring  of  1876  a  log  jam  at  the  old  mouth  caused  the  river  to  break  through 
the  north  end  of  the  sand  spit  into  the  upper  bay.  This  bay  is  exposed,  and  so 
studded  with  concealed  rocks  that  vessels  are  afraid  to  enter.  An  Indian  named 
Captain  Socks  owns  a  10-ton  sloop,  the  Dart,  which  he  occasionally  takes  in  and  out 
through  a  tortuous  channel,  but  no  one  else  will  attempt  it.  The  present  mouth  is 
150  feet  wide  and  10  to  12  feet  deep.  It  is  sometimes  wider  and  shallower.  The  old 
course  of  the  river,  south  of  the  present  mouth,  is  marked  by  a  slough  about  half  a 
mile  long.  This  has  filled  up  to  some  extent  in  its  upper  part,  but  there  is  still  a 
channel  10  feet  deep  at  low  tide.  Between  the  lower  end  of  this  slough  and  Quillay- 
ute Harbor,  there  is  a  low  sandy  isthmus  about  150  yards  wide.  The  inhabitants 
wish  the  river  to  be  returned  to  its  former  position. 

The  vital  question  for  the  Quillayute  country  is  that  of  communications.  The 
valley  is  separated  from  the  Strait  of  Fuca  by  a  range  of  hills,  a  spur  of  the  Olympic 
Mountains.    A  trail,  about  46  miles  long,  leads  from  Clallam  Bay,  on  the  straits,  to 
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Lapush.  Borne  of  the  grades  on  this  trail  are  very  steep,  and  transportation  is 
entirely  by  pack  horse.  A  pack  train  leaves  Clallam  for  Beaver.  20  miles,  two  or 
three  times  a  week.  The  minimum  rate  for  this  distance  is  $20  per  ton.  Beyond 
Beaver,  supplies  are  usually  obtained  from  Lapush  at  about  the  same  rates.  The 
steamer  Willapa  makes  three  trips  a  week  between  Seattle  and  Neah  Bay,  stopping 
at  Clallam.  The  rate  from  Seattle  to  Clallam  is  $5  per  ton.  About  once  in  six  weeks, 
the  weather  permitting,  the  Willapa  rounds  Cape  Flattery  and  goes  to  Quillayute 
Harbor.  Freight  is  theu  taken  ashore  by  the  Indian  canoes.  The  rate  from  Seattle 
is  $10  per  ton,  $7  for  the  store.  The  Willapa  could  enter  the  river  if  the  old  mouth 
was  open. 

The  schooner  Teaser,  of  Seattle,  45  tons  burden,  belonging  to  the  Washington  Fur 
Company,  occasionally  visits  the  harbor  with  supplies  for  the  store, 

It  is  said  that  the  steamer  Farallon,  plying  between  San  Francisco  and  Seattle,  will 
soon  stop  three  times  a  month  at  Clallam,  and  that  she  will  oarry  freight  to  and  from 
Seattle  tor  $3  per  ton.  Sailing  vessels  which  carry  timber  from  the  Clallam  mill  to 
San  Francisco  sometimes  bring  back  supplies  at  $1.50  per  ton. 

These  high  rates  make  living  expensive  and  export  unprofitable,  and  completely 
preveut  the  development  of  the  country.  The  people  look  for  relief  to  the  opening 
of  the  river  mouth.  Near  the  mouth  of  the  Quillayute  is  an  exceptionally  fine  site 
for  a  lumber  mill  if  there  were  any  means  of  export.  The  slough  B  is  a  natural 
receiving  pocket,  and  the  various  tributary  streams  aggregate  200  miles  of  good 
driving  water  through  the  best  of  timber  country.  If  vessels  could  enter  the  river, 
it  is  believed  that  a  mill  would  speedily  be  built,  and  that  schooners  running  to  Saa 
Francisco  would  bring  back  supplies  at  reasonable  rates.  The  country  could  then 
scarcely  fail  to  be  rapidly  settled  and  developed,  its  fertility  and  resources  being 
well  known. 

For  the  reasons  indicated  above,  it  is  my  opinion  that  the  Quillayute  River  is 
worthy  of  improvement  to  the  extent  of  closing  the  present  and  opening  the  old 
mouth  of  the  river.    I  think  that  no  survey  is  needed  to  estimate  the  cost.     Should 
one  be  deemed  necessary,  it  would  cost  not  more  than  $200. 
Very  respectfully,  your  obedient  servant, 

Francis  R.  Shunk, 

Capt.  T.  W.  SYMON8,  First  Lieutenant,  Corps  of  Engineers, 

Corps  of  Engineers,  U.  8.  A. 


T  T  25. 


PRELIMINARY  EXAMINATION  OF  CLALLAM  BAY,  WASHINGTON,  WITH  A 
VIEW  TO  ITS  IMPROVEMENT  AS  A  HARBOR  OF  REFUGE. 

[Printed  in  House  Ex.  Doc.  No.  226,  Fifty  third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  19y  1895. 
Sir:  I  have  the  honor  to  submit  the  acconipanyiug  copy  of  report  of 
January  1,  1895,  with  map,*  by  Capt.  Thomas  W.  Symons-Corps  of 
Engineers,  upon  the  preliminary  examination  of  Clallam  Bay,  Washing- 
ton, "with  a  view  to  its  improvement  as  a  harbor  of  refuge,"  made  to 
comply  with  the  requirements  of  the  river  and  harbor  act  of  August 
17,1894. 

It  is  the  opinion  of  Captain  Symons  that  Clallam  Bay  is  not  worthy 
of  improvement  by  the  General  Government  with  the  end  in  view  of 
converting  it  into  a  harbor  of  refuge. 

Col.  G.  H.  Mendell,  Corps  of  Engineers,  the  division  engineer,  reports 
that  the  improvement  required  to  make  Clallam  Bay  a  harbor  of  refuge 
is  not  regarded  as  worthy  to  be  undertaken  by  the  General  Government 
I  concur  in  the  views  expressed  by  these  officers. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Hon.  D.  S.  Lamont,  Brig.  Oen.  Chief  of  Engineer*. 

Secretary  of  War. 


*  Omitted.    Printed  in  House  Ex.  Doc.  No.  226,  Fifty-third  Congress,  third  session. 
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report  op  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  1, 1895. 

GENERAL :  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  required  from  me  by  your  letter  of  August  20, 
1894,  of  u  Clallam  Bay,  Washington,  with  a  view  to  its  improvement  as 
a  harbor  of  refuge." 

Clallam  Bay  is  a  shallow  indentation  on  the  southern  shore  of  the 
Straits  of  Juan  de  Fuca,  24  miles  to  the  east  of  Cape  Flattery. 

The  Straits  of  Fuca  at  this  point  is  13  miles  wide,  and  the  general 
depth  of  water  is  from  40  to  100  fathoms.  Clallam  Bay  is  2  miles  in 
length  and  1  mile  in  width  back  from  the  headlands.  It  is  open  broad- 
side to  the  straits.'  In  depth  it  slopes  gradually  and  quite  regularly 
from  the  shore  to  a  depth  of  10  fathoms  at  a  distance  of  about  3,000 
feet  from  shore.  One  mile  from  shore  the  depth  is  40  fathoms.  It  is 
well  sheltered  from  the  south,  east,  and  west,  but  fully  open  to  the 
north. 

A  map  is  herewith,  showing  the  Straits  of  Fuca,  and  on  the  same  is 
a  chart  of  Clallam  Bay  on  a  larger  scale.  Lieutenant  Shunk's  report, 
which  is  herewith,  gives  a  description  of  the  physical  and  other  features 
of  the  bay  and  vicinity. 

In  order  to  arrive  at  a  correct  determination  as  to  the  propriety  of 
improving  Clallam  Bay  as  a  harbor  of  refuge,  a  general  investigation 
has  beeu  made  concerning  the  commerce  passing  through  the  Strait  of 
Fuca,  the  dangers  besetting  it,  the  prevailing  physical  phenomena,  etc. 

Commerce. — The  Straits  of  Fuca  is  the  passage  through  which  all  the 
commerce  of  the  great  bodies  of  water  known  as  Fuget  Sound  and  the 
Gulf  of  Georgia  connects  with  the  Pacific  Ocean.  From  Cape  Flattery 
Light  to  New  Dungeness  Light  the  straits  are  76  statute  miles  in  length 
and  about  13  miles  in  width.  The  foreign  and  domestic  commerce  pass- 
ing through  the  straits  is  very  great.  Besides  the  exports  of  coal  and 
lumber,  which  are  enormous  in  aggregate  amount,  and  the  local  supplies 
brought  in  by  water,  the  Straits  of  Fuca  serves  to  connect  the  highway 
of  the  ocean  with  three  transcontinental  railroads  reaching  the  Atlantic 
Seaboard — the  Northern  Pacific,  the  Great  Northern,  and  the  Canadian 
Pacific. 

To  illustrate  the  magnitude  of  the  commerce  passing  through  the 
straits,  I  £ive  here  a  table  of  the  arrivals  and  departures  for  the  two 
years  ending  June  30, 1894,  to  and  from  United  States  ports.  This  list 
was  furnished  me  through  the  kindness  of  Mr.  J.  C.  Saunders,  collector 
of  customs  at  Port  Townsend. 

I  have  not  obtained  similar  information  as  to  the  amount  of  tonnage 
going  to  and  from  the  British  ports  of  Victoria,  Vancouver,  Nanaimo, 
New  Westminster,  etc.,  but  it  is  probably  nearly  as  great  in  amount  as 
that  of  the  ports  of  the  United  States. 
eng  95 217 
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United  States  Custom-House, 

Port  Towneend,  Walk. 


Clearances  and  entrances  Jul*  1, 189*  >  to  June  SO,  1894. 
CLEARANCES. 


Month. 


1809. 

July 

August 

September 

October 

November < 

December 

1883. 

January 

February 

March 

April 

M»y 

June 

July 

August 

September 

October 

November , 

December 

1894. 

January 

February 

March 

April 

June 

Grand  total 


Number 
of  steam 


Number 
of  sailing 


HI 
118 
118 
100 
120 
86 


03 
65 
102 
101 
132 
117 
139 
123 
106 
108 
109 
93 


81 
70 
102 
118 
130 
145 


2,606 


501 


Hailing 

Hailing 

from 

From 

foreign 

domestic 

port*. 

porta. 

110 

24 

112 

28 

120 

21 

117 

10 

138 

17 

103 

16 

96 
68 
112 
103 
136 
109 
137 
124 
115 
114 
120 
101 


84 
73 
109 
120 
136 
145 


2,702 


number  \^^ 
clearing  j  forol«n- 


14 

12 

16 

17 

20 

16 

15 

15  ; 

18 

17  I 
14  ! 

18  1 


i 
12  j 
11 
14  i 

18; 

16 
17 


134  ; 
140 
141 
136  j 
155  ! 
119 


110 
89 
128 
120 
156 
125 
152 
139 
133 
131 
134 
119 


84 
123 
138 
152 
161 


405 


3,106 


80.351 
75,858 
90.938 
86.544 
99.663 
75,901 


68,977 
50.100 
69,148 
58,356 
79,410 
78,610 
87,676 
78,212 
78,768 
76,983 
85.155 
71,(91 


58,652 

60,966 

72,688 

75,390 

80,766  i 

76,510 


Tonnage, 
domestic. 


Total 
tonnage 
cleared. 


26,748 
80,614 
22,032 
22,572 
18,883 
18,557 


17,020 
11,917 
14,612 
18,442 
20.319 
22,586 
18.203 
17,462 
21,787 
16,230 
16,900 
16,316 


14,088 
14,614 
14,754 
17,546 
16,031 
16,669 


1,825,703  i    444,882 


107,899 
106.472 
112.970 
169. 114 
118,526 
94,  MS 


85,997 
71,  on 
83,760 
96,793 
99,729 

101.196 

105,879 
95,674 

100,  KB 
92.313 

102.056 
88,20 


72,7« 
75.560 
67,442 
92, 938 

96.797 
93.179 


2,270.5$ 


SUMMARY. 


Total  for  last  six 

months,  1892 

672 

153 

700 

125 

825 

509,345 

139,386 

648,731 

Total  for  first  six 

months,  1893 

610 

109 

624 

95 

719 

413,601 

104,896 

518,497 

Total  for  last  six 

months,  1893 

678 

180 

711 

97 

808 

477,785 

106,808 

584,  m 

Total  for  first  six 

months,  1894 

646 

109 

667 

88 

754 

424.972 

93,702 

518.674 

Grand  total  for 

two  years — 

2,606 

501 

2,702 

405 

3,106 

1,825,766 

444,882 

2,270,585 

ENTRANCES. 


1892. 

July 

August — 
September. 

October 

November . 
December.. 

1893. 

January... 
February . . 

March 

April 

May 

June 

July 

August  — 
September . 

October 

November . 
December.. 


112 
109 
119 
115 
117 
94 


106 
69 
93 
125 
116 
106 
142 
120 
104 
107 
104 
91 


108 

25 

102 

31  , 

112 

30 

108 

33 

111 

29 

92 

19 

08 

22 

65 

18 

88 

24 

115 

22 

109 

19 

93 

23 

134 

24 

117 

19 

101 

26 

102 

21 

99 

16 

93 

17 

133 

75,274 

31,332 

106.606 

133 

69,446 

32,443 

101,869 

142 

81,678 

33,592 

115,270 

141 

78,199 

88,249 

116,430 

140 

74,854 

90,914 

105,768 

111 

58,682 

23,687 

82,369 

120 

61,643 

29,303 

90,946 

83 

51,577 

22,461 

74,038 

112 

49,564 

26,918 

76,463 

137 

54,686 

25.870 

**>  2! 

128 

59,882 

20,547 

80.379 

116 

60,949 

29,310 

90,259 

158 

82,181 

27,247 

109,438 

130 

70,849 

27,334 

98,161 

127 

65,111 

25,392 

90,503 

123 

71,223 

19,143 

90.368 

115 

63,469 

17,522 

SE 

110 

65,391 

21,279 

86,670 
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Clearance*  and  entrances  July  1, 189$,  to  June  SO,  1894— Continued. 
EXTRANCES-Continued. 


Montb. 


1894. 


January . . 
February . 
March.... 
April 

*»r 

June 


Grand  total. 


Number 
ot  steam 


68 
98 
113 
123 
146 


2.582 


Number 
of  tailing 


Hailing 

from 
foreign 
porta. 


86 
60 
94 
113 
125 
143 


407  | 


2,468 


Hailing 
from 

domestic 
ports. 


521 


Total 
number 
clearing. 


100 
72 
114 
130 
143 
165 


'tonnage, 
foreign. 


60.476 
42.691 
58,788 
66,785 
68,960 
73,946 


Tonnage, 
domestic. 


21,280 
19,495 
28.484 
19,409 
21,687 
23,620 


2, 989  11, 565, 645      616, 468    2, 182, 113 


Total 
tonnage 

cleared. 


81,756 
61,586 
87,272 
86,194 
90.597 
97.566 


summary: 


Total  for  last  sis 

months,  1892 

666 

134 

633 

167 

800 

438,124 

190,217 

628,341 

Total  for  first  six 

months.  1693 

615 

81 

568 

128 

696 

338,251 

154,409 

492,660 

Total  for  last  six 

months.  1893 

668 

101 

646 

123 

769 

418.224 

137,917 

556, 141 

Total  for  first  six 

months.  1894 

633 

91 

621 

103 

724 

371,046 

133,925 

504,971 

Grand  total  for 

two  years — 

2,582 

407 

2,468 

521 

2  989 

1, 565, 645 

616,468 

2, 182, 113 

This  table,  summarized,  shows  that  there  are  on  the  average,  monthly 
departures  from  porta  of  the  United  States  of  130  steam  and  sail  ves- 
sels with  a  monthly  tonnage  of  95,000  tons,  and  monthly  arrivals  of  125 
steam  and  sail  vessels  with  a  monthly  tonnage  of  91,000  tons. 

This  aggregate  would  be  about  doubled  by  the  addition  of  the  arrivals 
and  departures  at  aud  from  British  ports. 

Dangers  besetting  commerce. — Throughout  the  Straits  of  Fuca  there 
is  an  abundant  depth  of  water  and  very  few  dangers  in  the  way  of  rocks 
isolated  from  the  shore. 

The  real  dangers  which  beset  vessels  come  from  thick  weather,  fog, 
rain,  and  smoke,  which  are  very  prevalent;  winds,  the  set  aud  strength 
of  the  heavy  cross  seas  off  the  entrance,  which  departing  vessels  must 
encounter  or  return  some  50  miles  to  a  place  of  safety,  and  the  lack  of 
anchorage  and  sheltered  positions  to  which  to  retire  in  case  of  storm 
or  trouble. 

Rain,  fog,  smoke. — About  the  entrance  to  the  straits  the  rainfall  is 
very  great;  at  Neah  Bay  it  averages  about  100  inches  per  year,  while 
it  has  been  known  to  rain  132  inches  in  a  single  year. 

At  Port  Townsend  and  Victoria,  at  the  eastern  end.  of  the  straits, 
the  rainfall  is  only  about  20  inches  per  year. 

When  not  raining  about  the  entrance  it  is  apt  to  be  very  foggy,  the 
foggiest  months  being  July,  August,  and  September.  The  fogs  are 
densest  near  the  entrance  and  decrease  in  frequency  and  intensity 
toward  the  inner  end  of  the  straits. 

Added  to  the  rain  and  fog  is  a  dense  smoke  which  bangs  over  the 
country,  often  for  considerable  periods.  This  comes  from  forest  fires 
and  clearing  fires  about  the  straits  and  sound. 

This  prevalence  of  thick  weather  indicates  the  desirability  and  neces- 
sity of  a  multiplicity  of  guiding  signals  along  the  shore  of  the  straits. 

Winds. — During  tie  summer  but  little  trouble  is  experienced  from  the 
winds,  but  in  winter  the  strong  southeast  winds  draw  directly  out  and 
create  a  very  heavy  cross  sea  off  the  entrance,  the  great  southwest 
swell  meeting  that  going  out. 

In  such  cases  sailing  vessels  going  out  to  sea  are  in  great  peril.    The. 
alternative  is  to  put  back  to  Port  Angeles  or  Royal  Roads,  some  50 
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miles,  and  wait  for  a  change  of  wind.  Neah  Bay  is  also  sometimes  used 
by  vessels  in  which  to  ride  out  rough  weather.  Clallam  Bay  is  also 
occasionally  used  for  this  purpose. 

Currents. — The  currents  run  through  the  straits  with  great  velocity, 
the  average  being  about  3  miles  per  hour.  Off  the  Kace  Kocks  and 
Beechy  Head  it  often  reaches  6  miles  per  hour. 

There  is  a  peculiar  set  to  the  curreuts  which,  combined  with  the  pre- 
vailing heavy  swells  and  the  southwest  winds  of  winter,  make  it  dan- 
gerous to  get  near  the  northern  shore  of  the  straits  about  the  entrance. 
If  a  ship  near  the  entrance  gets  beyond  control,  she  is  almost  certain, 
unless  rescued,  to  bring  up  on  the  shores  of  Vancouver  Island. . 

Anchorage. — The  water  iu  the  Straits  of  Fuca  is  of  great  average 
depth.  In  some  places  bottom  was  not  found  with  a  150-fiithom  line. 
The  deep  water  continues  close  up  to  shore  as  a  general  thing.  The 
only  anchorage  on  the  south  shore  of  the  straits  near  the  entrance  is  in 
Neah  Bay.  This  anchorage  is  very  imperfect  on  account  of  the  bay 
being  open  to  the  swells  to  the  north  and  east,  and  because  of  the 
strong  currents  through  it. 

The  next  anchorage  is  at  Clallam  Bay,  which  is  24  miles  inside  Cape 
Flattery.  This  anchorage  is  entirely  open  to  the  north,  but,  as  before 
stated,  is  protected  from  the  south  and  to  a  limited  degree  from  the 
east  and  west. 

The  next  anchorage  is  a  similarly  situated  bay,  called  Freshwater 
Bay,  about  55  miles  in  from  Cape  Flattery.  The  nearest  well  protected 
anchorage  to  the  entrance  to  the  straits  is  Port  Angeles,  65  miles  from 
Flattery. 

There  is  manifestly  great  danger  in  a  vessel's  hunting  for  the  anchor- 
age at  Clallam  Bay,  or  at  Neah  Bay,  during  the  generally  prevailing 
thick  weather. 

Lieut.  H.  T.  Mayo,  United  States  Navy,  in  charge  of  the  Hydro- 
graphic  Office,  Port  Townsend,  iu  a  letter  to  me  makes  the  following 
statement: 

Clallam  Bay  is  an  anchorage  often  used  by  vessels  to  await  favorable  weather  for 
going  to  sea.  The  holding  ground  is  said  to  be  good,  and  the  anchorage  fairly  weU 
protected  from  prevailing  winds.  Sometimes  a  heavy  swell  sets  in,  but  Ido  not  think 
a  vessel  was  ever  known  to  drag  anchors  so  as  to  be  endangered  there. 

So  far  as  I  can  learn,  the  great  desideratum  at  Clallam  Bay  is  a  light  and  fog 
signal  which  would  enable  the  anchorage  to  be  located  at  night  and  in  thick  weather. 
Had  these  been  established  in  1892, 1  feel  quite  sure  that  the  barks  Cowlitz  and  Maj&tic 
would  never  have  gone  to  sea  in  the  weather  in  which  they  were  lost. 

Capt.  J.  B.  Libby,  superintendent  of  the  Puget  Sound  Tugboat  Association,  and 
an  undoubted  authority  regarding  these  waters,  suggests  that  Neah  Bay  would 
afford  a  small  but  sufficiently  large  harbor  of  refuge,  and  one  far  more  advanta- 
geously located  than  Clallam  Bay.  It  is  at  the  entrance  of  the  straits,  oould  be  used 
by  inward-bound  vessels  as  well  as  by  those  bound  out,  and  could  be  made  available 
by  closing  the  passage  between  Waaddah  Island  and  the^ mainland,  and  extending  a 
breakwater  from  Keitlah  Point.  At  present  inward-bound  vessels  meeting  easterly 
weather  off  the  cape  are  obliged  to  lie  oft  and  await  a  change,  while  they  might  make 
into  Neah  Bay,  were  it  available  as  a  safe  anchorage. 

Mr.  O.  J.  Smith,  manager  of  the  Oregon  Improvement  Company, 
which  company  has  a  number  of  vessels  engaged  in  the  coal  shipping 
business,  writes: 

A  very  important  need  is  a  light-house  at  Clallam  Bay.  This  is  especially  needed 
by  sailing  vessels.    There  i6  no  light  between  Tatoosh  and  Ediz  Hook. 

I  have  compiled  on  the  accompanying  map  all  the  wrecks  which  have 
occurred  in  the  Straits  of  Fuca  and  vicinity  during  the  past  twenty  years 
of  which  I  could  obtain  any  knowledge.  These  wrecks  are  numbered 
in  the  order  of  their  occurrence,  and  on  the  following  table  is  given  the 
statistics  concerning  them : 
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The  advisability  of  improving  Clallam  Bay  so  as  to  convert  it  into 
a  harbor  of  refuge  depends  on  several  considerations,  principal  among 
which  are — 

First.  Whether  any  harbor  of  refuge  is  needed  in  the  general  locality. 

Second.  If  a  harbor  of  refuge  is  needed,  is  Clallam  Bay  the  best  and 
most  suitable  place  for  it?    And 

Third.  The  cost  of  constructing  a  harbor  of  refuge  at  Clallam  Bay. 

First.  It  would  certainly  be  a  very  great  convenience  and  benefit  to 
navigation  if  a  harbor,  good,  safe,  well  protected,  easily  reached  aud 
easily  departed  from,  existed  near  the  entrance  to  the  Straits  of  Fuca. 

It  would  be  desirable  for  departing  vessels,  enabling  them  to  sail 
tow,  or  steam  to  the  harbor,  and  there  await,  if  necessary,  favorable 
conditions  of  weather  and  sea  outside. 

It  would  also  be  in  many  cases  advantageous  for  vessels  entering 
the  straits  after  a  long  or  rough  voyage,  or  if  partially  disabled,  ena- 
bling them  to  fit  themselves  for  the  trip  inward,  to  await  tugs,  etc. 

Such  a  harbor  would  also  be  a  desirable  place  for  tugs  to  congregate 
and  wait  for  business,  or  for  bad  weather  to  pass. 

Second.  Clallam  Bay  is,  in  my  opinion,  not  properly  situated  for  a 
harbor  of  refuge  in  or  about  the  Straits  of  Fuca.  Its  distance,  24  miles 
from  the  entrance,  is  too  great. 

Vessels  departing  and  meeting  heavy  weather  and  strong  seas  out- 
side would  be  but  poorly  served  by  a  harbor  of  refuge  or  a  harbor  of 
waiting  24  miles  on  their  back  track. 

Vessels  entering,  if  they  could  safely  reach  Clallam  Bay,  24  miles  from 
the  entrance,  could  without  much  increased  hardship,  discomfort,  or 
danger  reach  Port  Angeles  or  the  Royal  Roads,  30  miles  farther  away 
on  their  course. 

Third.  The  cost  of  improving  Clallam  Bay  as  a  harbor  of  refuge 
would  be  enormous.  Without  intending  to  formulate  any  plan  or  make 
any  estimate  of  cost,  it  may  be  stated  that  to  give  shelter  to  the  good 
anchorage  area  of  the  bay  would  require  a  breakwater  some  8,000  feet 
long,  built  in  water  of  an  average  depth  of  about  60  feet. 

Furthermore,  it  may  be  stated  that  the  local  interests  on  Clallam  Bay 
are  not  sufficient  iu  amount  or  of  such  a  nature  as  to  justify  any  large 
expenditure  for  the  improvement  of  its  existing  commercial  facilities. 

After  a  full  consideration  of  all  the  facts  in  the  case  which  I  have 
been  able  to  gather  bearing  on  the  subject,  and  which  are  epitomized 
in  the  preceding  report,  I  am  of  the  opinion  that  Clallam  Bay  is  not 
worthy  of  improvement  by  the  General  Government,  with  the  end  in 
view  of  converting  it  into  a  harbor  of  refuge. 

I  have  had  letters  from  and  interviews  with  many  persons  engaged 
in  or  in  some  manner  connected  with  the  shipping  industry  through  the 
Straits  of  Fuca,  and  not  one  has  expressed  himself  favorably  to  Clal- 
lam Bay  as  a  harbor  of  refuge.  They  all  point  to  Neah  Bay  as  a  much 
more  desirable  location. 

Although  somewhat  foreign  to  the  question  at  issue,  and  without 
expressing  any  individual  opinion,  it  may  be  stated  that  the  results  of 
my  investigations  show  a  strong  concensus  of  opinion  as  to  the  great 
desirability  of  three  things  which  would  be  much  more  appreciated  by 
commercial  interests  than  a  harbor  of  refuge  at  Clallam  Bay: 

First.  A  light-ship  located  near  the  entrance  of  the  Straits  of  Fuca. 

Second.  A  light  and  fog  signal  at  Clallam  Bay  to  guide  to  the 
anchorage  there  in  thick  weather;  and 

Third.  The  construction  of  a  harbor  of  refuge  at  Neah  Bay. 
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Lieut.  F.  R.  Shank,  Corps,  of  Engineers,  made  a  personal  examination 
of  Clallam  Bay,  and  I  submit  herewith  his  report. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal.,  January  8, 1895. 
Bespectfully  forwarded. 

Neah  Bay,  being  adjacent  to  the  open  sea,  is  the  most  accessible  shelter 
for  vessels  entering  the  Straits  of  Juan  de  Fuca,  and  the  most  conven- 
ient for  vessels  awaiting  suitable  weather  for  departure.  If  a  harbor 
of  refuge  is  needed  iu  this  vicinity,  the  site  of  Neah  Bay  is,  on  every 
account,  to  be  preferred  to  Clallam  Bay. 

The  improvement  required  to  make  Clallam  Bay  a  harbor  of  refuge 
is  not  regarded  as  worthy  to  be  undertaken  by  the  General  Govern- 
ment. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT  OF  FIRST  LIEUT.   FRANCIS  R.   8HUNK,  CORPS  OF  ENGINEERS. 

Portland,  Oreo.,  October  6, 1894. 

8ir  :  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  Clallam 
Bay,  Washington,  made  by  me  September  10-11,  1894. 

Clallam  Bay  is  on  the  southern  shore  of  the  Straits  of  J  nan  deFuca,  abont  24  miles 
east  of  Cape  Flattery.  There  are  two  villages  on  the  bay,  East  and  West  Clallam. 
The  population  of  East  Clallam  is  about  150;'  that  of  West  Clallam  considerably  less. 
The  steamer  Willaua,  which  makes  three  trips  a  week  between  Seattle  and  Neah  Bay, 
stops  at  East  Clallam.  A  trail  leads  from  this  place  to  Lapush  and  ether  points  m 
the  Guillayute  Valley,  and  the  people  within  a  radius  of  15  or  20  miles,  perhaps  500, 
get  their  provisions  at  East  Clallam.  The  country  is  sparsely  settled:.  There  is  a 
sawmill  at  East  Clallam,  which  employs  about  one  hundred  men,  including  loggers, 
and  whose  output  is  50,000  feet  per  diem.  This  is  the  chief  industry  of  the  country. 
The  lumber  is  shipped  chiefly  to  San  Francisco  in  sailing  vessels,  which  sometimes 
bring  back  supplies  at  about  $1.50  per  ton.  The  mill  company  likewise  own  a  gen- 
eral store  and  a  hotel.  There  are  also  a  saloon,  a  restaurant,  and  a  livery  stable.  A 
pack  train  leaves  three  times  a  week  for  Beaver,  20  miles  distant,  in  the  Quillaynte 
Valley ;  the  minimum  charge  is  $20  per  ton. 

Apart  from  the  lumber  business,  most  of  the  trade  is  with  Seattle;  the  Willapa 
charges  $5  per  ton  for  freight  to  and  from  Seattle.  Arrangements  are  being  made  to 
have  the  steamer  Farallon,  of  San  Francisco,  stop  on  her  way  to  Seattle  three  times 
a  month;  it  is  said  that  her  charge  will  be  only  $3. 

A  map  of  Clallam  Kay  accompanies  this  report.  The  bay  is  about  2  miles  wide  and 
1  miledeep.  The  depth  of  water  across  the  entrance  is  10  to  12  fathoms.  The  3-fathom 
curve  is  quite  close  to  the  shore.  The  bottom  is  rooky  in  places,  but  is  said  to  be 
chiefly  of  sand  and  gravel.    The  anchorage  is  good. 

There  is  nothing  remarkable  about  the  currents.  The  tidal  currents  in  the  straits 
have  a  maximum  velocity  of  about  3  miles  per  hour,  and  produce  eddy  currents  in 
the  bay.  The  Clallam  River,  which  empties  into  the  bay,  is  so  small  as  to  be 
negligible. 

This  part  of  the  strait  is  subject  to  fogs,  especially  in  summer.  A  like  effect  is 
often  produced  by  the  thick  smoke  from  burning  forests.  There  is  no  light-house  or 
fog  signal  on  the  west,  nearer  than  Tatoosh  Island,  20  miles  away;  on  the  east 
nearer  than  Ediz  Hook,  abont  30  miles  away. 

The  points  inclosing  the  bay,  Slip  Point  to  the  east,  and  Sikyn  or  Sekon  Point  to 
the  west,  are  quite  high,  and  the  bay  is  well  protected  to  the  east,  south,  and  west. 
It  is,  however,  quite  open  to  the  north. 
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During  the  winter  the  prevalent  winds  are  southerly .  Sometimes  a  southeast 
wind  causes  a  heavy  sea  in  the  strait.  From  these  winds  the  harbor  is  quite  shel- 
tered. The  summer  winds  are  northerly,  and  from  these  there  is  no  shelter  to  apeak 
of.  A  northeast  storm  sometimes  forces  vessels  to  leave  the  hay.  Both  fogs  and 
winds  are  heaviest  at  the  entrance  to  the  strait  and  decrease  inward. 

The  advisability  of  improving  Clallam  Bay  as  a  harbor  of  refuge  depends  upon  two 
principal  considerations :  First,  the  necessity  of  a  harbor  of  refuge  in  those  parte, 
and,  second,  the  suitability  of  Clallam  Bay  for  the  purpose.  I  understand  that  my 
instructions  do  not  require  a  discussion  of  the  first  question.  The  suitability  of 
Clallam  Bay  would  depend  partly  upon  its  location  and  partly  upon  the  physical 
characteristics. 

Clallam  Bay  is  the  only  available  location  between  Neah  Bay  and  Port  Angelas. 
In  my  opinion  it  is  too  far  from  the  entrance  to  the  strait.  The  weather  is  almost 
uniformly  worse  and  the  danger  greater  at  the  mouth  of  the  strait  than  anywhere 
within,  and  I  think  that  a  harbor  of  refuge  ought  to  be  somewhere  near  the  mouth. 

As  regards  physical  characteristics,  the  depth  of  water,  area,  and  anchorage  at 
Clallam  Bay  appear  to  be  suitable.  On  the  other  hand,  the  entrance  is  very  wide. 
To  obtain  efficient  protection  from  the  north  would  probably  involve  the  construc- 
tion of  at  least  a  mile  of  breakwater  in  a  depth  of  10  to  12  fathoms;  this  would  be 
very  costly. 

For  these  reasons  it  is  my  opinion  that  Clallam  Bay  is  not  worthy  of  improvement 
as  a  harbor  of  refuge. 

Very  respectfully,  your  obedient  servant, 

Francis  R.  Shtjkk, 
Fir»t  Lieut.,  Corp*  of  Engineer*. 

Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U.  S.  A. 


TT26. 


PRELIMINARY  EXAMINATION  FROM  HOODS  CANAL,  IN  PUGET  SOUND, 
WASHINGTON,  TO  NORTH  BAY,  IN  SAID  SOUND,  WITH  A  VIEW  OF 
CONSTRUCTING  A  WATERWAY  AND  CHANNEL  BETWEEN  THE  TWO 
BODIES  OF  WATER  AT  THE  MOST  PRACTICABLE  PLACE  OF  SUFFI- 
CIENT DEPTH  TO  BE  NAVIGABLE  FOR  ALL  CLASSES  OF  VESSEL8. 

[Printed  in  House  Ex.  Doc.  No.  240.  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  January  19,  1895. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  1, 1895,  with  map,*  by  Capt.  Thomas  W.  Symons,  Corps  of  Engi 
neers,  upon  preliminary  examination  from  Hoods  Canal,  in  Paget  Sound, 
Washington,  to  North  Bay,  in  said  Sound,  "  with  a  view  of  constructing 
a  waterway  and  channel  between  the  two  bodies  of  water  at  the  most 
practicable  place  of  sufficient  depth  to  be  navigable  for  all  classes  of 
vessels,"  made  to  comply  with  the  provisions  of  the  river  and  harbor 
act  of  August  17, 1894. 

Captain  Symons  submits  the  opinion  that  the  slight  advantages  to  be 
derived  from  the  proposed  waterway  and  channel,  combined  with  its 
enormous  cost,  render  the  improvement  unworthy  to  be  undertaken  by 
the  United  States  Government  at  the  present  time.  Col.  G.  H.  Men- 
dell,  Corps  of  Engineers,  the  division  engineer,  reports  that,  for  the 
reasons  given,  this  locality  is  not  regarded  as  worthy  of  improvement 
I  concur  in  the  views  expressed  by  these  officers. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineer*, 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

*  Omitted.    Printed  in  House  Ex.  Doe.  No.  240,  Fifty-third  Congress,  third  session. 
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report  of  oapt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland ,  Oreg.9  January  1, 1895. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  for  a  waterway  between  Hoods  Canal  and 
North  Bay,  Washington,  required  by  your  letter  of  August  20, 1894, 

The  language  of  the  law  requires  a  preliminary  examination  "  from  . 
Hoods  Canal,  in  Puget  Sound,  Washington,  to  North  Bay,  in  said 
Sound,  with  a  view  of  constructing  a  waterway  and  channel  between 
the  two  bodies  of  water  at  the  most  practicable  place  of  sufficient 
depth  to  be  navigable  for  all  classes  of  vessels." 

North  Bay  is  not  named  on  the  Coast  Survey  maps,  but  it  is  the  local 
name,  and  is  understood  to  be  the  north  end  of  Cases  Inlet,  where  it 
comes  closest  to  Hoods  Canal. 

A  map  is  submitted  herewith  which  shows  the  relation  of  the  various 
arms  of  Puget  Sound  to  each  other,  and  on  a  much  larger  scale  the 
country  in  the  vicinity  of  Hoods  Canal  and  North  Bay. 

The  portion  of  Puget  Sound  south  of  Port  Townsend  is  divided  at 
Foulweather  Bluff  into  two  unequal  portions.  The  eastern  and  greater 
portion,  and  by  far  the  most  important,  receives  the  drainage  of  the 
western  slopes  of  the  Cascade  Mountains.  Upon  it  are  many  broad  and 
fertile  stretches  of  agricultural  land,  besides  vast  quantities  of  timber 
land ;  and  upon  it  are  situated  the  principal  cities  of  the  Sound  country — 
Seattle,  Tacoma,  Everett,  and  Olympia.  The  latter,  the  capital  of  the 
State,  is  situated  at  the  extreme  southern  end  of  the  Sound,  on  one  of 
the  numerous  branches  into  which  it  divides. 

The  western  and  lesser  arm  is  known  as  Hoods  Canal.  This  is 
about  97  miles  long  and  in  the  form  of  a  fishhook,  as  shown  on  the  map 
herewith. 

The  waters  generally  throughout  Hoods  Canal  and  Puget  Sound  are 
very  deep,  averaging  probably  300  feet,  and  with  extreme  depths  of  over 
800  feet  Shallows  of  small  extent  exist  at  the  head  of  the  numerous 
arms  and  about  the  mouths  of  the  rivers. 

The  shores  of  Hoods  Canal  are  generally  steep  and  abrupt  hills, 
ranging  from  300  to  3,000  feet  high. 

The  head  of  Hoods  Canal  and  the  head  of  North  Bay  come  within 
about  2  miles  of  each  other,  as  shown  on  the  map  herewith. 

This  proximity  of  the  heads  of  Hoods  Canal  and  North  Bay  has 
naturally  suggested  a  waterway  between  the  two,  and  the  project  has 
been  many  times  mentioned.  Some  years  ago  a  town  was  laid  out  in 
the  vicinity,  and  its  projectors  laid  stress  upon  its  importance,  due  to 
the  canal  to  be  constructed  between  the  two  bodies  of  water. 

The  proposed  waterway  and  channel  may  properly  be  considered  from 
a  commercial  standpoint  and  from  a  military  standpoint. 

In  my  opinion,  from  neither  of  these  standpoints  is  the  improvement 
outlined  worthy  of  being  undertaken  by  the  General  Government  at  the 
present  time. 

Shipping  can  now  reach  in  a  convenient  manner  every  point  of  Puget 
Sound  proper  and  every  point  of  Hoods  Canal.  The  proposed  water- 
way would  shorten  the  distance  between  the  entrance  to  the  Sound 
and  points  thereon  in  but  very  few  instances.  From  Olympia,  at  the 
extreme  southern  end  of  Puget  Sound,  it  is  a  shorter  water  distance  by 
the  existing  open  channels  than  it  would  be  via  the  proposed  cut  and 
Hoods  Canal,  and  with  better  and  wider  water  to  traverse. 
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The  only  commercial  use  and  convenience  which  the  proposed  cut 
would  serve  would  be  in  those  cases  when  a  single  ship  had  business 
both  at  the  head  of  Hoods  Canal  and  in  the  upper  waters  of  Puget 
Sound  proper.  In  such  a  case  the  cut  would  avoid  the  long  passage 
around.  Such  cases  are  not  now,  and  are  not  likely  to  be  in  the  future, 
of  frequent  occurrence.  The  proposed  cut  would  probably  be  of  some 
slight  convenience  to  steamboats  from  the  commercial  centers  of  Seattle 
and  Tacoma,  enabling  them  to  make  a  wider  trading  circuit  on  a  single 
voyage. 

The  benefits  above  outlined  are  entirely  incommensurate  with  the 
cost  of  the  improvement. 

The  principal  industry  of  the  population  living  on  Hoods  Canal  and 
North  Bay  is  the  lumber  industry.  There  are  probably  less  than  4,000 
acres  of  land  on  Hoods  Canal  and  North  Bay  under  cultivation.  The 
total  population  along  Hoods  Canal  is  about  1,200  to  1,000  souls,  and 
there  are  about  100  near  the  head  of  North  Bay. 

There  are  three  sawmills  on  Hoods  Canal,  at  Port  Gamble,  Quilcene, 
and  Union  City;  also  one  shingle  mill  at  Union  City. 

The  report  of  Mr.  Eugetfe  Bicksecker,  civil  engineer,  who  made  the 
personal  examination  required,  and  which  is  herewith,  gives  more  in 
detail  the  industrial  condition  of  the  country. 

From  a  military  standpoint  it  is  evident  that  under  certain  conceiva- 
ble conditions  it  might  be  advantageous  if  there  were  a  passageway 
for  war  ships  and  vessels  of  all  kinds  from  deep  water  in  North  Bay  to 
deep  water  in  Hoods  Canal.  These  conditions  are,  however,  of  so 
remote  and  uncertain  a  character  that  they  are  not  at  the  present  time 
worthy  of  consideration. 

The  country  intervening  between  the  head  of  Hoods  Canal  and 
North  Bay  was  examined.  The  contour  map  herewith  indicates  the 
topographical  features  of  the  region.  It  is  taken  from  the  Coast  Sur- 
vey charts,  with  additions  by  Mr.  Kicksecker. 

The  general  elevation  of  the  ridge  between  the  two  waters  is  300 
feet.  All  indications  are  that  the  ridge  is  composed  of  gravel,  sand, 
and  clay,  and  that  no  rock  would  be  met  with  in  making  a  cut  through. 
The  absence  of  a  proper  water  supply  for  a  high-level  canal  renders  it 
necessary  only  to  consider  a  sea-level  canal. 

On  the  map  a  profile  is  given  on  the  shortest  line  between  the  waters. 
This  is  approximately  the  most  practicable  place  for  the  waterway,  and 
shows  the  enormity  of  the  proposed  work. 

The  distance  between  waters  on  this  line  is  almost  exactly  2  miles, 
and  the  cut  would  average  about  240  feet  deep.  With  a  bottom  width 
of  40  feet,  depth  of  26  feet,  and  side  slopes  of  1  on  1  J,  the  amount  of 
excavation  involved  in  the  cut  would  be  over  51,000,000  cubic  yards. 
It  is  probable  that  no  route  could  be  selected  which  would  lower  this 
amount  to  any  appreciable  extent. 

Besides  this  it  would  be  necessary  to  excavate  channels  in  the  shal- 
lows at  the  heads  of  Hoods  Canal  and  the  North  Bay,  to  enable  vessels 
to  reach  the  cut  through  the  divide.  This  woul  I  involve  about  1,500,000 
cubic  yards  of  dredging. 

In  conclusion  I  beg  to  again  submit  the  opinion  that  the  slight 
advantages  to  be  derived  from  the  proposed  waterway  and  channel, 
combined  with  its  enormous  cost,  render  the  improvement  unworthy 
to  be  undertaken  by  the  United  States  Government  at  the  present 
time. 
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The  report  of  Mr.  Eugene  Ricksecker,  civil  engineer,  who  made  the 
personal  examination,  is  herewith. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey,  ' 

Chief  of  Engineers,  U.S.A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Gal.,  January  8,  1895. 
Respectfully  forwarded. 

This  project  is  uncalled  for  by  commercial  requirements,  and  its  cost 
must  be  enormous.  For  these  reasons  it  is  not  regarded  as  worthy  of 
improvement. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT  OF  MR.   EUGENE  RICKSECKER,  ASSISTANT  ENGINEER. 

Portland,  Oreg.,  October  6, 1894. 

Sir:  On  receiving  your  letter  dated  September  12,  1894,  directing  me  to  make  an 
examination  "from  Hoods  Canal  in  Pnget  Sound,  Washington,  to  North  Bay  in  said 
Sound,  with  a  view  of  constructing  a  waterway  and  channel  between  the  two  bodies 
of  water  at  the  most  practicable  place,  of  sufficient  depth  to  be  navigable  for  all 
classes  of  vessels,"  I  at  once  made  preparations  to  carry  out  your  instructions. 

Hoods  Canal — named  by  Vancouver  in  his  explorations  of  1792,  a  natural  channel 
or  arm  of  Paget  Sound— extends  in  a  southwesterly  direction  for  83  miles,  then  bends 
sharply  to  the  east  and  continues  in  a  northeasterly  direction  14  miles  farther. 

Its  depth  ranges  from  140  to  over  500  feet,  while  its  shores  are  lined  with  abrupt 
hills  rising  from  300  to  3,000  feet  above  the  water's  surface.  The  lower  hills  are  said 
to  be  composed  mainly  of  gravel  and  sand.  A  clay  subsoil  is  found  on  the  eastern 
shore  for  perhaps  half  the  canal's  length  on  the  south  shore  of  the  hook  and  in  a  few 
small  valleys. 

Very  little  land  along  the  canal  is  suitable  for  cultivation — perhaps  1  acre  in  100. 
It  is  covered  at  the  present  time  with  fir,  cedar,  and  spruce  timber,  the  best  of  which 
near  the  water's  edge  has  been  logged  off. 

Numerous  small  streams  empty  into  the  canal  from  both  sides,  and  along  these 
there  is,  with  the  exception  noted  below,  a  very  limited  amount  of  land  that  can  be, 
and  some  of  which  is,  cultivated. 

From  estimates  given  by  a  number  of  people  living  along  the  canal  the  following 
is  tabulated: 

^^  «™.  ^r 

tivatioD. 


Acres. 

Qtrilcene 2,000  4.000 

Skokomieh  River 1,000  1,000 

Union  River 320  800 

Tahuyeh  River 50  400 

Elsewhere 

The  principal  towns  are  as  follows : 

Quilcene,  with  a  population  of  about  400,  a  hotel,  barber  shop,  two  blacksmith's 
shops,  two  general  stores,  three  carpenter's  shops,  and  a  sawmill  with  a  daily 
capacity  of  about  4,000  feet  H.  M. 

Port  Gamble,  6  miles  inside  the  mouth  of  the  canal,  37  miles  from  Seattle,  has  a 
population  of  about  350,  a  large  sawmill,  and  a  general  merchandise  store.    The 
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town  is  owned  by  the  Paget  Mill  Company,  who  ship  lumber  all  over  the  Pacific 
coast.  It  receives  a  daily  mail  from  Seattle  and  Port  Townsend,  and  a  triweekly 
mail  from  the  towns  along  the  canal. 

Union  City,  46  miles  from  Port  Gamble,  lias  a  population  of  900  people,  twp  hotels, 
one  sawmill,  one  shingle  mill,  one  drag,  one  grocery,  and  one  general  merchandise 
store,  the  latter  doing  a  business  of  from  $8,000  to  $10,000  annually ;  one  blacksmith 
shop,  one  shoe  shop,  one  non-denominational  church,  and  a. $3,000  schoolhouse. 
There  is  a  daily  stage  and  mail  to  Shelton,  except  8undays.  A  daily  boat  and  tri- 
weekly mail  to  Seattle  and  down  canal  points.    Fare,  $1,50. 

About  5,000,000  feet  of  logs  are  shipped  annually  to  the  mills  at  Port  Gamble, 
Blakely,  Tacoma,  and  Hadlock. 

Nearly  300  tons  of  hay  are  shipped  annually  from  the  Skokomish  River.  Some  live 
stock  is  sent  to  Shelton  and  used  in  the  county. 

Hoodsport,  42  miles  from  Port  Gamble,  with  a  population  of  about  50  people,  con- 
tains two  hotels,  general  merchandise  store,  blacksmith  shop,  Pacific  Postal  Tele- 
graph office,  and  large  schoolhouse.    A  stage  runs  to  Lake  Cushman. 

Iron  and  copper  mines  are  located  12  miles  from  here,  but  no  ore  has  been  shipped. 
A  brig  of  some  300  tons'  burden  is  now  on  her  third  trip  from  San  Francisco  after 
piles.  On  her  last  trip  she  brought  up  2  tons  of  groceries.  Her  freight  charges  are 
5  cents  per  running  foot  on  piles,  and  $3.50  per  ton  on  freight. 

Lilliwaup,  40  miles  from  Fort  Gamble,  is  a  summer  resort  noted  for  its  waterfalls. 
These  are  situated  about  a  quarter  of  a  mile  from  the  canal  and  have  a  total  fall  of 
270  feet,  divided  into  four  main  falls  or  cascades.  The  town  is  composed  of  a  hotel 
and  post-office,  and  has  a  population  of  about  20  people. 

Dewath  post-office,  nearly  opposite  Lilliwaup,  on  the  east  shore,  contains  about  20 
people. 

Hoi  ley  and  Bangor  post-offices  have  about  SO  inhabitants. 

Seabeck,  20  miles  from  Port  Gamble,  is  a  deserted  town  of  some  40  bouses. '  It 
was  formerly  the  site  of  a  large  sawmill,  which  burned  in  1885,  and  has  not  been 
rebuilt. 

Clifton,  at  the  head  of  the  canal  on  the  Union  River,  has  a  population  of  about  20 
souls,  a  general  merchandise  store  and  blacksmith  shop,  a  daily  mail  (horseback) 
to  Seattle  via  Sidney  and  Port  Orchard,  14  miles,  and  to  Allyn  on  North  Bay,  6  miles, 
triweekly. 

About  40  tons  of  potatoes  and  300  tons  of  hay  are  shipped  from  here  annually. 
Oysters  are  shipped  to  Seattle  and  Tacoma  by  wagon  road  across  a  narrow  ridge  to 
North  Bay,  and  then  by  boat  to  destination.  The  shipments  amount  to  from  3  to 
5  bushels  per  week  in  season.  The  beds  are  fast  being  depleted,  partly  through  care- 
lessness in  replacing  the  culls,  and  partly  by  exposure  to  heavy  frosts  occurring  when 
the  beds  were  bare  on  an  extreme  low  tide. 

A  steam  lodging  road.  7  miles  long,  the  property  of  the  Paget  Mill  Company,  is  in 
operation  at  intervals. 

Allyn,  at  the  head  of  low-tide  navigation  on  North  Bay,  42  miles  from  Tacoma,  has 
a  population  of  about  50  people.  It  contains  a  general  merchandise  store  and  post- 
office,  and  a  boarding  house  where  lodging  can  be  obtained. 

A  steamer  carrying  mail  makes  the  round  trip  to  Tacoma  daily,  except  Sundays; 
fare,  50  cents. 

Logging  is  the  chief  industry,  although  little  has  been  done  the  past  year  and  » 
half. 

The  farming  land  in  this  vicinity  under  cultivation  is  confined  to  small  garden 
tracts  insufficient  to  supply  home  demand. 

Goods  are  purchased  in  Tacoma  and  Seattle  in  about  equal  quantities. 

A  railroad  has  been  surveyed  from  here  to  Clifton,  and  a  portion  of  it  has  been 
graded. 

Lumber. 


Company. 


Daily  ca- 
pacity. 


8ailcene>  mill 
nion  City  sawmill 

Union  City  shingle  mill 


Feet. 

4,000 
25,000 

50,000 


Cut  in 
1890-91. 


Feet. 


8,000,000 


Cut  in 
1892. 


Feet. 


1,500,000 


Remarks. 


Home  consumption. 
Home  consumption, 

entirely. 
Local  trade  only . 


almost 
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Company. 

Domestic. 

Foreign. 

Paget  Sound. 

Coast. 

Puget  Lumber  Co 

Feet. 
702,000 

Feet. 
30,737,000 

Feet. 
15,064,000 

CUT  FIRST  HALF  OF  1894. 

Quifoene  mill 

100,000 
2,000.000 

100,000 
1,668,000 

Union  City  sawmill 

Union  City  Hhinglem ill 

.Puget  Lumber  Co.,  Port  Gamble 

'     8, 532, 000 

6,357,000 

Puget  Lumber  Company's  shipment  for  the  month  of  September,  1894,  is  as  follows : 

To  Honolulu,  1,537,000  feet  of  lumber,  14,175  linear  feet  cedar  poles  (445) ;  to  Cali- 
fornia, 2,636,000  feet  of  lumber,  462,200  pieces  laths,  27,010  linear  feet  piling  (1,300). 

Steamers,  vessels,  etc.— The  Idaho,  running  from  Seattle  to  Port  Townsend,  touches 
at  Port  Gamble  daily,  except  Sundays. 

Two  passenger  and  freight  boats,  the  Delta  and  Ranier,  run  one  way  on  alternate 
days,  except  Sundays,  from  Seattle  to  Union  City,  touching  at  all  intermediate  points 
on  the  canal. 

The  Monie  Crieto  daily,  exeept  Sundays,  from  Tacoma,  making  connection  with 
the  Susie  for  Allyn. 

The  schooner  American  Ranger  makes  monthly  trips  from  Seattle  to  Quilcene  Bay. 

A  brig  is  on  her  third  trip  to  Honolulu  from  San  Francisco. 

Numerous  vessels  lie  at  the  Puget  Mill  Company's  wharves  at  Port  Gamble,  load- 
ing lumber  for  various  points  on  the  Pacific. 

Examination  of  ridge  between  Hoods  Canal  and  North  Bay. — Lieutenant  Case,  in  1841, 
first  discovered  this  narrow  isthmus,  which  is,  at  the  narrowest  place,  2  miles  wide. 
The  general  elevation  of  the  ridge  is  300  feet.  Its  maximum  elevation  is  368  feet 
and  the  lowest  pass  is  210  feet. 

A  reconnoissance  was  made  crossing  from  water  to  water  three  times  and  along  the 
backbone  of  the  ridge  and  its  spurs  twice.  From  these  trips  with  aneroid  and  com- 
pass the  accompanying  contour  map  of  the  region  is  compiled,  drawing  largely  from 
Coast  Survey  chart  No.  6460. 

Two  projects  for  a  canal  were  considered,  namely :  A  high-level  canal  and  a  sea- 
level  canal.  * 

The  first  is  impracticable  through  lack  of  water  supply.  Lake  Debro,  called  Kel- 
lums  Lake  by  Lieutenant  Case,  which  lies  almost  in  the  path  of  the  shortest  route, 
is  a  shallow  water  body  having  less  than  three-fourths  of  a  square  mile  drainage 
basin.  It  is  said  to  be  40  feet  deep  in  places,  but  the  ends  are  shallow  and  consid- 
erable change  in  its  outline  occurs  from  season  to  season. 

The  second  project,  the  only  feasible  one,  will  require  an  average  cut  of  240  feet 
for  2  miles  at  the  narrowest  point,  a  maximum  cut  of  280  feet  with  dredging  across 
25,000  feet  of  tide  fiats  to  obtain  26  feet  of  water  at  low  tide. 

The  examination  of  wells,  railroad  outs,  etc.,  indicates  that  the  ridge  is  composed 
largely  of  gravel  and  sand,  formed  by  glacial  action;  and  probably  a  medial  moraine. 
It  is  reasonably  certain  that  no  rock  will  be  found  other  than  the  large  bowlders 
common  to  glacial  drift. 

Estimate.— Assuming  a  bottom  width  for  a  canal  of  40  feet  width  and  26  feet  depth 
of  water  at  low  tide,  with  slope  of  1}  to  1,  and  a  berm  on  each  side  above  high  tide 
of  20  feet,  we  have  along  the  route  of  the  shortest  line  between  Hoods  Canal  and 
North  Bay,  the  removal  of  51,500,000  cubic  yards  of  earthwork. 

Cubic  yards* 

Xtaadging  in  North  Bay 418,000 

I>redgingin  Hoods  Canal 1,095,000 

Total 1,513,000 

Conclusion. — There  is  at  this  time  no  commerce  to  warrant  the  building  of  such  a 
canal  and  no  prosnect  of  an  early  change  in  the  existing  conditions.  Taking  the 
broadest possible  view,  since  there  is  little  agricultural  land  to  support  a  large  popu- 
lation, the  only  commerce  that  might  be  benefited  by  this  work  is  the  logging 
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interest,  where  the  towing  distance  to  bat  one  of  the  largest  mills  on  the  Sound 
would  be  rednced  by  54  miles,  and  an  uncertain  quantity  of  ore  that  may  be  mined 
at  some  future  time. 

The  general  opinion  of  the  people  living  along  the  canal  is  that  there  is  no 
demand  for  the  improvement  other  than  the  circulation  of  money  in  that  region. 

Respectfully  submitted. 

Eugene  Ricksecker,  Assistant  Engineer. 

Capt.  T.  W.  Symons. 


T  T  27. 

PRELIMINARY  EXAMINATION  OF  BELLINGHAM  BAY,  WASHINGTON. 

[Printed  in  Houm  Ex.  Doo.  No.  228,  Fifty-third  Congress,  third  seaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C\,  January  19, 1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  1,  1895,  by  Capt.  T.  W.  Symons,  Corps  of  Engineers, 
upon  a  preliminary  examination  of  Bellingham  Bay,  Washington,  made 
in  accordance  with  the  requirements  of  the  river  and  harbor  act  of 
August  17, 1894. 

In  regard  to  the  shoaling  in  the  northwestern  portion  of  the  bay 
about  the  mouth  of  Nooksack  River,  Captain  Symons  states  that — 

While  it  seems  desirable  and  advisable  to  make  a  surrey  to  determine  the  amount 
and  rate  of  shoaling  and  to  arrive  at  a  satisfactory  and  definite  understanding 
thereof,  I  am  not  with  my  present  knowledge  of  the  opinion  that  in  this  particular 
feature  Bellingham  Bay  is  worthy  of  improvement  by  the  General  Government. 

He  is  of  the  opinion,  however,  that  this  locality  is  worthy  of  improve- 
ment to  the  extent  of  removing  Starr  Bock,  and  this  opinion  is  concurred 
in  by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  the  division  engineer,  and 
by  me. 

It  is  estimated  that  a  survey  necessary  for  the  preparation  of  project 
for  removal  of  Starr  Bock,  with  estimate,  will  cost  $100. 

The  cost  of  a  survey  to  determine  the  extent  of  shoaling  over  the 
entire  area  of  the  bay  is  estimated  at  $1,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  oapt.  t.  w.  symons,  corps  op  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  1, 1895. 

General:  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  Bellingham  Bay,  Washington,  required  at 
my  hands  by  your  letter  of  August  20, 1894. 

Bellingham  Bay  is  a  portion  of  the  great  body  of  water  to  which,  as 
a  whole,  the  name  Puget  Sound  is  now  generally  applied.  It  reaches 
to  within  15  miles  of  the  international  boundary  line,  and  it  opens  oat 
into  that  portion  of  Paget  Sound  in  which  are  situated  the  islands 
forming  the  San  Juan  Archipelago. 
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It  is  about  10  miles  long  from  north  to  south,  and  5  miles  wide  from 
east  to  west.  It  has  an  average  depth  of  about  10  fathoms,  with  a 
maximum  depth,  according  to  the  Coast  Survey  charts,  of  26  fathoms. 
It  is  this  fact  of  its  being  sufficiently  shallow  to  allow  anchorage  that 
favorably  distinguishes  Bellingham  Bay  from  most  of  the  other  harbors 
of  Puget  Sound.  Upon  it  are  situated  the  cities  of  New  Whatcom  and 
Fairhaven. 

The  improvement  of  Bellingham  Bay  in  two  particulars  has  been 
demanded  by  a  greater  or  less  number  of  the  people  of  the  bay.  The 
first  feature  is  connected  with  the  shoaling  of  the  bay  by  the  deposits 
brought  down  by  the  Nooksack  River.  Some  two  years  ago  statements 
were  made  to  me  that  the  whole  upper  or  northern  portion  of  the  bay 
was  shoaling  rapidly,  and  that  in  order  to  prevent  it  from  continuing 
the  Nooksack  River  should  be  turned  into  its  old  course,  into  Lummi 
Bay. 

Investigation  revealed  the  fact  that  the  statements  were  not  well 
founded.  A  comparison  was  made  by  me  of  the  Coast  Survey  data 
gathered  in  1865  and  the  data  gathered  in  1891  by  Captain  Gilbert,  of 
the  Coast  and  Geodetic  Survey,  covering  the  northwestern  portion  of 
the  bay,  in  the  vicinity  of  the  cities  of  New  Whatcom  and  Fairhaven. 
The  result  of  the  comparison  was  to  show  that  the  bottom  of  the  bay 
was  practically  identically  the  same  at  the  two  dates. 

There  has  unquestionably  been  a  considerable  deposition  of  sediment 
in  the  northwestern  portion  of  the  bay,  about  the  mouth  of  the  Nook- 
sack  River,  but  it  has  not  yet  extended  over  a  very  largeportion  of  the 
bay,  or  to  an  extent  sufficient  to  justify  any  fear  of  damage  to  the  com- 
merce of  the  bay  for  many  years  to  come. 

I  think  it  would  be  well,  however,  to  make  a  survey  to  determine 
accurately  the  extent  and  rate  of  the  shoaling. 

While  the  Nooksack  River  must  be  considered  detrimental  to  the 
bay  to  a  certain  extent,  due  to  the  deposits  brought  down,  it  is  esteemed 
to  be  of  great  value,  in  that  its  fresh  waters  circulating  about  the  fronts 
of  New  Whatcom  and  Fairhaven  prevent  the  ravages  of  the  teredo 
among  the  pile  wharves,  etc.,  with  which  the  shores  are  lined. 

So  important  is  this  fresh  water  considered  that  a  very  strong  protest 
would  go  up  against  the  project  of  deflecting  it  from  the  harbor. 

While  it  seems  desirable  and  advisable  to  make  a  survey  to  deter- 
mine the  amount  and  rate  of  shoaling  and  to  arrive  at  a  satisfactory 
and  definite  understanding  thereof,  I  am  not,  with  my  present  knowl- 
edge, of  the  opinion  that  in  this  particular  feature  Bellingham  Bay  is 
worthy  of  improvement  by  the  General  Government. 

The  second  feature  of  Bellingham  Bay  in  respect  to  which  improve- 
ment is  demanded  is  the  existence  of  a  rock  known  as  Starr  Rock, 
situated  near  the  eastern  shore  of  the  bay  between  Fairhaven  and  New 
Whatcom.  This  rock,  being  directly  in  the  locality  of  the  two  cities 
and  where  the  maximum  movement  of  shipping  takes  place,  is  a  danger 
and  a  menace,  and  should  be  removed. 

In  my  opinion  Bellingham  Bay  is  worthy  of  improvement  to  the 
extent  of  removing  Starr  Rock. 

The  cost  of  a  survey  to  determine  the  amount  of  work  involved  in 
the  removal  of  this  rock  would  be  about  $100. 

If  a  survey  should  be  ordered  to  determine  the  extent  of  shoaling 
over  the  entire  area  of  the  bay  it  would  cost,  it  is  estimated,  $1,000. 

Commercial  statistics. — I  have  the  honor  to  submit  herewith  a  letter 
relative  to  the  commerce  centering  in  Bellingham  Bay  from  the  secre- 
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tary  of  the  Whatcom  Board  of  Trade  and  the  secretary  of  the  Com 
mercial  Club  of  Fairhaven. 

New  Whatcom  is  the  county  seat  of  Whatcom  County,  has  a  popula- 
tion of  about  7,500,  and  is  a  subport  of  entry  for  Puget  Sound. 

CoMMsaciAL  .Club, 
Fairhave*,  Wash.,  Novembers,  1894. 

Dear  Sir:  Replying  to  your  favor  of  recent  date,  we  hand  you  herewith  Bach 
information  as  we  have  at  hand  pertaining  to  the  commerce  of  BelUngbam  Ray: 

In  the  matter  of  freight,  about  2.000  tons  per  month  are  now  handled  at  the 
three  principal  wharves,  this  amount  of  course  being  independent  of  shipments 
by  rail. 

The  custom- house  records.  New  Whatcom  being  a  subport  of  entry,  show  that 
during  the  year  1893  there  were  31  entries  of  vessels  engaged  in  foreign  trade  aad 
74  clearances,  and,  in  addition,  there  were  numerous  vessels  plying  between  here 
and  .Seattle  and  Taooma,  the  Ban  Jnan  Islands,  Hamish  Flats,  Nooksack,  and  Skagit 
rivers,  etc.,  engaged  in  the  coasting  trade  and  the  transportation  of  agricultural 
products,  lumber,  shingles,  etc. 

From  July  1  to  December  31,  1893  (later  figures  not  now  at  hand),  the  customs 
valuation  of  exports  was  $109,614. 

In  the  territory  immediately  contiguous  and  contributory  to  Bellingham  Bay  there 
are  15  sawmills  whose  annual  output  is  80,000,000  feet  and  40  shingle  mills  which 
manufacture  annually  300,000,000  shingles,  the  daily  shipments  aggregating  about 
25  car  loads. 

Very  valuable  coal  mines  convenient  to  tide  water  are  being  opened,  the  output 
of  which  is  steadily  increasing.  From  one  of  them,  the  Blue  Canyon,  tne  vessels  of 
the  Revenue-Marine  Service  in  this  district  are  supplied,  and  from  it  also  the  Govern- 
ment this  year  purchased  coal  for  a  number  of  vessels  of  the  Bering  Sea  fleet,  and 
quite  recently  for  the  U.  8.  S.  Monterey. 

The  Bellingham  Bay  and  British  Columbia  Railroad,  connecting  with  the  Canadian 
Pacific,  the  Bellingham  Bay  and  Eastern,  reaching  to  the  coal  mines,  and  the  Great 
Northern  Transcontinental  Line  reach  tide- water  here  and  afford  first-class  railroad 
facilities,  and,  in  addition,  the  Northern  Pacific  system  crosses  the  central  portion 
of  the  county. 

Very  truly,  yours,  C.  W.  Roberts, 

Secretary  Whatcom  Board  of  Trade. 

O.   H.  CULVKR, 

Recording  Secretary  Commercial  Club 
Capt.  T.  W.  Symons, 

United  States  Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corp*  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.)  • 

[First  indorsement.] 

V.  S.  Engineer  Office, 
San  Francisco,  CaL,  January  8,  1895. 
Respectfully  forwarded. 

This  port  is  regarded  as  worthy  of  improvement  to  the  extent  of 
removal  of  Starr  Bock,  it  being  a  danger  in  navigation. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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TT28. 

PRELIMINARY  EXAMINATION  OF  OKANOGAN  RIVER,  WASHINGTON,  FROM 
MOUTH  TO  HEAD  OF  NAVIGATION. 

[Printed  in  House  Ex.  Doc  No.  238.  Fifty -third  Coojgress  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  January  19,  1895. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  1,  1895,  by  Oapt.  Thomas  W.  Symons,  Corps  of -Engineers, 
upon  preliminary  examination  of  Okanogan  Eiver,  Washington,  "from 
month  to  head  of  navigation,"  made  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Symons,  concurred  in  by  the  division 
engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers,  and  by  this  office,  that 
the  Okanogan  Biver  is  worthy  of  improvement  by  the  General  Govern- 
ment. 

It  is  estimated  that  the  survey  of  the  river  on  which  to  base  a  project 
for  its  improvement  will  cost  $1,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  oapt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  1, 1895. 

General  :  I  have  the  honor  to  submit  herewith  report  of  the  pre- 
liminary examination  of  the  "Okanogan  River,  Washington,  from  its 
mouth  to  the  head  of  navigation,"  required  from  me  by  your  letter  of 
August  20, 1894. 

It  is  my  opinion  that  the  Okanogan  Eiver  is  worthy  of  improvement 
by  the  General  Government. 

The  Okanogan  Eiver  is  about  190  miles  in  length.  Rising  in  British 
Columbia,  it  Sows  southerly  along  the  eastern  base  of  the  main  range 
of  the  Cascade  Mountains,  and  empties  into  the  Columbia  at  the  point 
where  the  latter  river  makes  its  last  great  bend  to  the  southward. 
Like  pnost  of  the  rivers  of  this  locality,  it  is  in  its  upper  course  a  suc- 
cession of  lakes,  which  act  as  reservoirs  to  prevent  excessive  floods 
and  to  regularize  the  flow.  The  river  really  has  its  source  in  Okanogan 
Lake,  a  magnificent  body  of  water  about  00  miles  long  and  2  to  3  miles 
in  width  and  of  great  depth. 

At  the  boundary  line  between  the  United  States  and  British  Colum- 
bia the  river  widens  out  into  Osoyoos  Lake,  and  from  this  lake  to  the 
Columbia  the  portion  in  our  territory,  75  miles  iu  length,  has  a  fall  of 
about  80  feet,  or  an  average  slope  of  but  little  over  1  foot  to  the  mile. 

The  average  width  of  the  river  is  about  250  feet.  .It  flows  in  a  suc- 
cession of  quiet  pools,  separated  by  little  riffles,  and  is  generally  well 
suited  to  navigation  throughout  its  extent  in  our  territory.  There  is, 
however,  one  principal  obstruction  to  the  navigation  of  the  river,  at  a 
point  about  45miles  from  its  mouth.  Here  the  water  is  dammed  up  by  a 
rocky  reef  so  that  its  slope  in  escaping  is  very  steep,  it  forming  a  suc- 
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cession  of  rapids  with  a  total  fall  of  about  0  feet  at  low  water.  This 
rapid  stretch  is  known  locally  as  McLaughlin  Falls.  The  river  here  is 
about  60  yards  wide,  and  is  divided  at  low  water  by  a  mass  of  rock  in 
the  middle.  As  far  as  known,  there  is  no  obstruction  to  the  free  navi- 
gation of  the  river  between  McLaughlin  Falls  and  Osoyoos  Lake  at 
the  boundary.  The  only  obstruction  between  the  month  of  the  river 
and  McLaughlin  Falls,  worthy  of  notice,  is  at  Guthrie  Rapids,  about 
35  miles  above  the  month.  Here  there  are  a  few  troublesome  rocks  and 
a  fall  of  2  or  3  feet  in  two  principal  rapids. 

It  is  believed  that  at  a  comparatively  small  cost  the  whole  river  can 
be  converted  into  a  continuous  watery  highway  from  the  mouth  to  the 
boundary  line,  and  probably  for  some  distance  above  this. 

A  survey  of  the  river  on  which  to  base  a  project  for  its  improvement 
would,  it  is  estimated,  cost  about  $1,000. 

Until  within  a  few  years  ago  the  country  lying  on  both  sides  of  the 
Okanogan  River  was  Indian  reservation;  the  Columbia  Reservation  to 
the  west  and  the  Colville  Reservation  to  the  east. 

The  tying  up  of  the  lands  as  Indian  reservations  has  prevented  their 
development. 

The  whole  of  the  Columbia  Reservation  is  now  thrown  open  and  the 
northern  portion  of  the  Colville  Reservation  soon  will  be,  aud  the 
country  can  be  expected  to  develop  more  rapidly  in  the  future. 

The  development  of  this  Okanogan  country  has  also  been  seriously 
handicapped  by  its  inaccessibility  and  the  difficulty  of  transportation. 

The  recent  completion  of  the  Great  Northern  to  and  across  the  Colum- 
bia River  near  the  mouth  of  the  Weuache  places  the  country  border 
ing  on  the  Okanogan  within  communication  by  rail  and  water* with  the 
commercial  centers  of  the  country. 

Nearly  all  the  development  of  the  Okanogan  country  is,  however,  above 
McLaughlin  Falls,  hereinbefore  mentioned,  and  to  enable  the  region  to 
derive  full  benefit  from  its  situation  the  navigation  of  the  river  must  be 
made  continuous  to  the  boundary  line. 

The  steamer  City  of  Ellensburg,  which  plies  regularly  on  the  Columbia 
between  Wenatcbee  and  the  mouth  of  the  Okanogan  River,  lias,  during 
the  past  two  years,  made  many  trips  up  the  river  to  the  McLaughlin 
Falls  and  points  below. 

It  is  impossible  to  get  any  accurate  statistics  regarding  the  business 
done  on  the  river. 

The  chief  resources  and  interests  of  the  country  which  have,  up  to  the 
present  time,  been  developed  are  mining  aud  stock  raising.  There  are 
important  and  rich  mines  of  gold  and  silver  which  will  be  benefited  by 
the  increase  in  transportation  facilities,  which  the  work  herein  men- 
tioned would  bring  about.  Chief  among  these  are  the  mines  of  the 
Chloride,  Ruby  Hill,  Mineral  Hill,  Lime  Belt,  Pine  Creek,  Palmer 
Mountains,  Wanicott  Lake,  and  Mount  Chapaca  districts. 

The  working  of  these  mines  is  badly  handicapped  by  the  difficulties 
of  transportation. 

For  further  and  more  detailed  information  relating  to  fhe  Okanogan 
and  the  country  in  its  vicinity  reference  is  made  to  the  report  of  Lieut. 
F.  R.  Shunk,  Corps  of  Engineers,  which  is  herewith. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  tiny inters,  V.  N.  A. 

(Through  Col.  C  H.  Mendcll,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 
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[First  iuUoroemont.] 

LT.  S.  Engineer  Office, 
San  Francisco,  CaL,  January  tf,  1895. 
Respectfully  forwarded. 

The  Okanogan  River  is,  for  reasons  stated  in  these  reports,  considered 
to  be  worthy  of  improvement  by  the  General  Government. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT   OF   FIRST   MEUT.    FRANCIS    R.    SHUNK,    CORPS   OK   ENGINEERS. 

Portland,  Or  eg.,  November  15,  1894. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  the 
Okanogan  River,  Washington,  made  by  me  October  11-20, 1894.  A  map  *  of  the  river 
and  adjacent  country  accompanies  the  report: 

The  Okanogan  River  rises  in  the  Dominion  of  Canada,  in  latitude  50c  29',  longi- 
tude 119°  29'.  It  empties  into  the  Columbia  River  in  the  State  of  Washington  in 
latitude  48°  06',  longitude  119°  45 ,  about  3  miles  above  Virginia  City.  The  total 
length  of  the  river  is  about  190  miles;  its  general  course  is  southerly.  In  its  upper 
course  it  flows  through  Okanogan,  Dog,  Vaseux,  and  Osoyoos  lakes. 

Okanogan  Lake  is  a  fine  body  of  water  60  miles  long  by  2  or  3  wide.  Its  southern 
end  is  about  30  miles  north  of  the  boundary.    Osoyoos  Lake  lies  on  the  boundary  line. 

The  total  drainage  area  of  the  river  is  about  6,300  square  miles,  of  which  about 
1,860  square  miles  Tie  in  the  United  States. 

That  part  of  the  river,  about  75  miles,  which  lies  in  the  United  States  is  wholly  in 
Okanogan  County,  in  the  State  of  Washington.  It  Hows  through  a  narrow  valley  in 
the  midst  of  hilly  or  mountainous  country  ,  In  places  the  hills  rise  from  the  water's 
edge,  but  for  the  most  part  there  is  a  narrow  strip  of  lowland  along  the  river  bank, 
widening  in  places  to  a  mile  or  so,  and  fur  10  mileH  south  of  Okanogan  Lake  having 
a  width  of  2  to  3  miles. 

About  8  miles  south  of  the  boundary  the  Okanogan  is  joined  by  the  Similikaroeen, 
a  rapid  stream  flowing  from  the  northwest,  which  appears  to  contribute  as  much 
water  as  the  Okanogan  above  the  junction.  Besides  this,  there  are  numerous  email 
tributary  streams  or  creeks  flowing  in  from  the  hills  on  either  side. 

The  total  fall  of  the  river  from  Osoyoos  Lake  to  the  Columbia,  a  distance  of  75 
miles,  is  about  80  feet.  The  river  is  made  of  a  series  of  quiet  roaches  a  mile  or  so  in 
length,  separated  by  ripples,  mostly  insignificant.  The  least  depths  are  at  these 
ripples.    The  bottom  is  stony,  gravelly,  and  sandy. 

The  average  width  of  the  river  is  200  to  300  feet. 

There  is  one  high  water  per  annum — in  the  spring.  The  lowest  stage  is  in  Novem- 
ber, December,  and  January.  The  highest  ordinary  stage  is  about  10  feet  above  the 
lowest.  The  river  rarely  overflows  its  banks,  which  at  their  lowest  points  are  12  feet 
or  so  above  low  water.    During  exceptional  freshets  there  have  been  local  overflows. 

I  inspected  the  river  personally  from  its  mouth  to  Osoyoos  Lake,  and  got  wbat 
information  I  could  from  steamboat  men  familiar  with  it,  and  from  inhabitants  of 
the  country.  The  river  was  less  than  1  foot  above  its  lowest  stage.  So  far  as  I 
can  see,  there  is  only  one  real  obstruction  in  this  portion  of  the  river.  This  is  Mc- 
Laughlin Falls,  about  45  miles  above  the  mouth  and  30  miles  below  Osoyoos  Lake. 
Here  the  water  is  dammed  up  by  a  rocky  reef,  so  that  its  slope  in  escaping  is  very 
steep.  The  falls  are  not  falls,  properly  speaking,  but  steep  rapids,  having  a  fall  of 
about  6  feet  at  low  water.  The  river  is  about  60  yards  wide,  and  is  divided,  at  low 
water,  by  a  mass  of  rook  in  the  middle.  Were  it  not  for  obstructing  rocks  I  think 
that  a  steamer  could  line  up  at  ordinary  stages. 

The  falls  are  situated  in  a  loop  of  the  river,  the  neck  of  which  is  not  more  than 
200yards  across.    This  neck  is  submerged  at  high  water. 

There  appears  to  be  no  obstruction  at  all  between  McLaughlin  Falls  and  Osoyoos 
Lake,  and  there  is  no  real  hindrance  to  navigation  between  the  falls  and  the  mouth. 
The  worst  obstruction  in  this  lower  stretch  is  Guthrie  Rapids,  about  35  miles  above 
the  mouth.  Here  are  three  or  four  troublesome  rocks  and  a  total  fall  of  2  or  3  feet 
in  two  principal  ripples. 

The  steamer  City  of  Ellensburg,  which  runs  between  Wenatchee  .and  Virginia  City, 
has  made  a  number  of  trips  up  the  Okanogan  in  the  spring  and  early  summer  of  tin* 
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last  two  yearn.  She  carried  supplies  to  the  settlers.  The  Ellensburg  is  said  to  draw 
4  feet  loaded,  and  is  rather  too  big  a  boat  for  the  Okanogan.  She  once  ran  up  as  far 
as  McLaughlin  Falls  without  difficulty,  but  regularly  ran  only  as  far  as  Alma, 
about  25  miles  above  the  mouth.  Captain  Danaher,  who  commanded  the  Ellensbvry 
at  that  time,  kindly  furnished  me  with  a  pilot's  chart  of  the  river,  showing  all  the 
difficult  places  below  McLaughlin  Falls.  A  copy  of  the  chart*  is  submitted  here- 
with. It  is  for  a  stage  about  1  loot  above  low  water.  The  least  depth  at  this  stage 
is  3  feet,  and  this  depth  occurs  only  in  six  places.  1  think  that  a  small  steamer 
drawing  18  inches  or  2  feet  could  easily  navigate  the  river  from  the  mouth  to  the 
falls  during  the  greater  part  of  the  year. 

No  attempt  has  been  made  to  navigate  the  Canadian  portion  of  the  river.  It  is 
said  to  be  swifter  and  more  obstructed,  and  to  have  less  water. 

The  country  adjacent  to  the  Okanogan  River  is  very  rough  and  hilly,  becoming 
mountainous  toward  the  north.  The  valley  of  the  river  is  very  narrow,  as  before 
remarked.  Numerous  small  tributary  streams  flow  through  deep  narrow  canyons 
with  a  strip  of  arable  land  at  the  bottom.  There  are  a  great  number  of  small  lakes, 
especially  in  the  northern  part. 

The  higher  altitudes  are  fairly  well  timbered,  chiefly  with  pine.  The  lower  hills 
are  mostly  covered  with  bunch  grass.  There  is  a  great  deal  of  bare  roek  visible. 
The  rock  is  mostly  eruptive,  and  very  hard.    There  are  outcrops  of  limestone. 

The  country  is  very  dry  and  dusty;  alkaline  dust  abounds.  Rain  is  infrequent, 
although  a  good  deal  of  snow  falls  in  winter. 

The  river  forms  the  western  boundary  of  the  Colville  Indian  Reservation.  This 
reservation  formerly  extended  to  the  Canadian  frontier,  but  that  portion  lying  north 
of  a  line  36  miles  south  of  the  international  boundary  has  been  recently  taken  away 
and  will  soon  be  opened  to  settlement. 

The  white  population  of  the  country  is  all  on  the  west  side  of  the  river.  This  pop- 
ulation is  hard  to  estimate,  as  it  is  scattered,  and  to  some  extent  fluctuating.  It  is 
possibly  2,000.  There  are  rive  towns  whose  positions  are  indicated  on  the  map :  Vir- 
ginia City,  Ruby,  Conconully,  Loom  is  to  a,  and  Oro. 

Virginia  City,  on  the  Columbia,  is  a  collection  of  half  a  dozen  houses.  It  is  the 
present  terminus  of  the  steamboat  line  on  the  Columbia  River.  It  has  a  general 
store,  and  a  hotel  is  projected.  Virginia  City  is  the  northern  terminus  of  the  steam- 
boat line  running  on  the  Columbia  from  Wenatchee,  a  station  on  the  Great  Northern 
Railroad. 

Ruby,  the  next  town  above  Virginia  City  to  the  north,  is  36  miles  by  road  from  that 
place.  It  was  formerly  a  prosperous  mining  town  with  several  hundred  inhabitants. 
Since  the  decline  of  silver  the  population  has  shrunk  to  several  dozen.  It  has  a  stew, 
a  hotel,  a  line  school  building,  and  about  one  hundred  dwelling  houses. 

Conconully  is  the  county  seat  of  Okanogan  County.  It  is  situated  at  the  bottom  of 
a  deep  valley,  beside  a  beautiful  lake,  and  was  half  destroyed  last  spring  by  a  flood, 
caused  by  a  cloudburst  in  a  neighboring  gorge.  Its  present  population  is  200  or 
300.  There  are  a  large  general  store,  several  saloons,  a  court-house,  a  schoolhonss, 
a  good  hotel,  livery  b table,  and  blacksmith  shop.  There  are  several  lawyers  located 
here. 

Loomiston  is  a  town  of  150  to  200  people.  It  has  two  hotels,  a  store,  several 
saloons,  and  a  livery  stable. 

Oro  is  well  situated  at  the  junction  of  the  Okanogan  and  Simiiikameen  rivers,  on 
a  level  plain.    It  has  a  population  of  about  100;  two  hotels,  a  store,  and  saloons. 

Between  Loomiston  and  Oro  is  the  sometime  town  of  Golden,  with  50  or  60  houses 
and  5  or  6  inhabitants.  The  other  towns  indicated  on  the  map  have  only  an  im- 
aginary existence. 

All  the  towns  named  are  on  the  stage  road,  whieh  is  the  only  means  of  communi- 
cation with  the  outer  world.  This  road  runs  from  Coulee  City,  the  terminus  of  the 
Central  Washington  Railroad,  to  Penticton,  at  the  foot  of  Okanogan  Lake,  in  the 
Dominion  of  Canada.  It  strikes  the  Columbia  River  at  Bridgeport,  a  town  site  on 
the  south  bank  about  7  miles  above  the  mouth  of  the  Okanogan.  There  is  a  fine 
hotel  at  Bridgeport,  a  saw  and  flour  mill,  and  about  two  dwellings. 

At  Bridgeport,  the  road  divides;  one  branch  crosses  the  Columbia  by  ferry,  goes 
across  the  southwest  corner  of  the  reservation,  and  crosses  the  Okanogan  by  ferry 
7  miles  above  its  mouth.  The  other  runs  along  the  south  hank  of  the  Columbia  and 
crosses  it  by  ferry  at  Virginia  City.  These  branches  reunite  at  Ophir  post  office,  10 
miles  above  the  mouth  of  the  Okanogan.  The  road  leaves  the  Okanogan  near 
Alma,  and  runs  up  the  canyon  of  Salmon  Creek  to  Ruby.  It  strikes  the  river  again 
at  Oro. 

There  is  a  fairly  good  wagon  road  along  the  west  bank  of  the  river  beyond  where 
the  stage  road  branches  off,  and  a  number  of  crossroads. 

*  Not  sent. 
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The  distances  along  the  stage  road  are  as  follows:  Coulee  City  to  Bridgeport,  48 
miles;  Bridgeport  to  Virginia  City,  10 miles;  Bridgeport  to  Ruby,  44  miles;  Kuby  to 
Conconully,  6  miles ;  Conconully  to  Loomiston,  20  miles ;  Loomiston  to  Oro,  22  miles ; 
Oro  to  Penticton,  40  miles.  From  Penticton,  a  steamer  runs  up  Okanogan  Lake  to 
Vernon,  the  terminus  of  a  branch  of  the  Canadian  Pacific . 

Passenger  rates  are  as  follows:  Coulee  City  to  Conconully,  $10;  Virginia  City  to 
Conconully,  $6;  Conconully  to  Oro,  $4;  Oro  to  Penticton,  $5. 

A  ton  ot  freight  costs  about  twice  as  much  as  one  passenger,  but  most  of  the 
freight  is  hauled  by  private  teams.  From  Virginia  City  to  Wena tehee  on  the  boat, 
the  rate  is  $5  per  ton.  Scarcely  any  freight  comes  across  from  Canada,  because  of 
the  customs  duties. 

The  Okanogan  country  is  important  chiefly  because  of  its  mineral  deposits. 
These  are  in  the  upper  portion,  near  the  towns  of  Ruby,  Conconully,  Loomiston, 
Golden,  and  Oro. 

Near  Ruby  are  the  Chloride  and  Ruby  Hill  silver  districts.  The  Ruby  Hill  mines 
were  worked  for  about  three  months  last  year,  but  shut  down  because  ot  the  decline 
in  silver.  The  ore  was  concentrated  at  the  Ruby  mill,  and  in  the  form  of  concen- 
trate shipped  by  wagon,  at  $20  per  ton,  to  Coulee  City,  and  thence  by  railroad,  via 
Spokane,  to  Tacoma,  where  it  was  rednced  and  refined.  After  the  fall  in  price  the 
freight  charges  ate  np  the  profits. 

At  Conconully  are  the  Mineral  Hill  silver  mines,  which  have  been  only  partially 
developed;  and  east  of  Conconully  toward  the  river  are  the  Lime  Belt  and  Pine 
Creek  districts,  not  developed  at  all. 

Between  Loomiston  and  Oro  are  extensive  gold  and  silver  deposits,  known  as  the 
Palmer  Mountain  and  Wamcott  Lake  mines,  as  yet  almost  untouched ;  and  south- 
west of  Loomiston  are  the  Mount  Chapaca  gold  and  silver  mines,  said  to  be  rich  but 
quite  undeveloped.  The  country  soon  to  be  opened  east  of  the  river  is  said  to  be 
equally  rich.    Copper  is  said  to  occur  near  Osoyoos  Lake.    • 

Attempts  have  heen  made  to  work  a  number  of  these  mines,  notably  at  Con- 
conully and  about  Golden,  but  they  were  not  successful,  and  no  work  is  now  being 
done  except  at  small  placer  mines  along  the  streams.  Specimens  from  many  places 
assayed  very  well,  but  there  was  lack  of  capital,  and  transportation  was  very  diffi- 
cult, so  that  the  recent  hard  times  brought  everything  to  a  standstill  before  it  was 
fairly  begun. 

Apart  from  mining,  the  chief  resource  of  the  country  is  stock  raising.  Many  of 
the  lower  hills,  being  covered  with  bunch  grass,  are  excellent  for  stock,  and  there 
are  several  large  cattle  ranches.  The  chief  market  is  found  in  the  Sound  country, 
the  cattle  being  driven  across  a  mountain  trail. 

General  farming  for  home  consumption  is  carried  on  in  the  lowland  adjacent  to 
the  river  and  along  the  creeks.  Much  of  the  light  sandy  soil  is  excellent  for  fruit, 
where  water  can  be  had.  and  in  a  few  places  irrigation  is  resorted  to,  but  the  fruit 
business  also  suffers  for  tack  of  transportation. 

Most  of  the  food  supply  is  raised  in  the  vicinity.  Flour  is  mostly  brought  from 
the  mill  at  Bridgeport.  Other  supplies  are  brought  in  by  wagon,  either  lrom  Vir- 
ginia City  or  from  Coulee  City — chiefly  the  latter. 

I  regard  McLaughlin  Falls  as  the  only  serious  obstruction  to  the  navigation  of  the 
river..  I  am  likewise  of  opinion  that  the  river  at  this  point  can  easily  be  improved 
to  sueh  an  extent  that  suitable  boats  can  go  up.  Whether  the  resulting  benefit  to 
commerce  would  justify  the  expenditure,  is  another  question. 

I  think  there  is  no  doubt  that  the  upper  part  of  the  Okanogan  country  is  rich  in 
gold  and  silver,  and  that  it  will  probably  be  developed  in  the  near  future.  At 
present  nothing  is  going  on  and  there  is  no  commerce  to  speak  of,  but  this  condition 
of  things  is  probably  transitory.  It  is  to  be  observed  that  the  mining  districts  and 
consequently  the  population  is  almost  wholly  above  the  falls,  so  that  the  navigation 
at  present  possible  is  not  of  great  benefit. 

I  am  of  opinion  that  the  Okanogan  River  is  worthy  of  improvement  to  the  extent 
of  forming  a  navigable  channel  at  McLaughlin  Falls,  and  perhaps  blasting  out  a  few 
rocks  elsewhere. 

A  survey  of  the  river  would  cost  about  $1,000. 
Very  respectfully,  your  obedient  servant. 

Francis  R.  Shunk, 
First  Lieutenant j  Corps  of  Engineers. 

Capt.  T.  W.  Symons, 

Corps  of  Engineers. 
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T  T  29. 

preliminary  examination  of  flathead  river,  from  columbia 
falls,  in  montana,  to  its  mouth  at  flathead  lake,  and  from 
its  outlet  on  the  south  at  flathead  lake  to  the  clarkes 
fork  of  the  columbia  river;  and  of  pend  d'oreille  river, 
from  flathead  lake  to  jocko  station,  montana. 

United  States  Engineer  Office, 

Portland,  Oreg.}  August  5,  1895. 
General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
Flathead  and  Peud  d'Oreille  rivers  as  required  from  me  by  your  letter 
of  August  20,  1894. 
This  letter  required  me  to  make  a  preliminary  examination  of— 

Flathead  River,  from  Columbia  Falls,  in  Montana,  to  its  month  at  Flathead  Lake, 
and  from  its  outlet  on  the  south  at  Flathead  Lake  to  the  Clarkes  Fork  of  the  Colom- 
bia River. 

and  of— 
Pend  d'Oreille  River,  from  Flathead  Lake  to  Jocko  Station,  Montana. 

The  last  item  is  included  in  the  first,  and  its  insertion  as  a  sepa- 
rate item  is  probably  due  to  a  confusion  of  names  of  the  rivers  in  this 
section. 

The  name  Flathead  should  apply  to  the  river  above  the  Flathead 
Lake,  and  below  the  lake  to  the  point  where  it  unites  with  the  Mis- 
soula. From  this  point  it  becomes  the  Clarkes  Fork  of  the  Columbia) 
or  Pend  d'Oreille  River. 

The  following  general  description  of  the  country  and  the  situation  as 
regards  transportation  routes  and  the  commercial  relations  of  the  vari- 
ous sections  of  Montana  are  given  as  far  as  they  bear  upon  the  ques- 
tion at  issue. 

Montana  is  made  up  very  largely  of  mountains  and  of  plains  suitable 
only  for  grazing  purposes.  The  chief  industry  of  the  State  is  mining. 
The  agricultural  .sections  of  the  State  are  few  in  number  and  limited  in 
area.  The  Flathead  country  to  the  north  of  the  Flathead  Lake  is  one 
of  the  best  and  largest  of  these  agricultural  sections.  It  is  an  exc«p 
tionally  fine,  rich,  well-watered  country  in  the  northwestern  corner  of 
Montana.  The  main  range  of  the  Eocky  Mountains  forms  its  eastern 
boundary  and  the  Kooteuai  Range  the  western.  It  comprises  prairie 
lands,  timber  lands,  bench  lands,  and  lowlands.  The  general  elevation 
of  the  valley  is  2,500  to  3,000  feet  above  sea  level. 

The  valley  produces  very  fine  crops  of  nearly  all  the  cereals,  hardy 
fruits,  hay,  vegetables,  berries,  etc.  Great  areas  of  fine  timber  land 
form  pa»t  of  this  valley.  The  surrounding  mountains  are  rich  in  coal, 
iron,  and  precious  metals. 

The  principal  drawback  to  the  development  of  the  country  is  the 
lack  of  a  market  for  its  agricultural  and  lumber  products. 

A  market  exists  in  the  southern  portion  of  the  State  in  the  mining 
regions  about  Helena,  Butte,  Anaconda,  Virginia  City,  etc.,  for  all  the 
products  of  the  valley,  but  there  is  no  direct  and  easy  route  for  getting 
them  there. 

The  Great  Northern  Railroad  runs  through  the  valley,  and  the  only 
way  to  go  soutb  by  rail  is  by  a  wide  detour  either  westward  to  Spokane 
and  thence  east  on  the  Northern  Pacific,  or  to  go  eastward  to  Shelby 
Junction,  and  thence  south  by  the  Great  Falls  and  Canada  and 
Montana  Central  railroads. 
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If  a  water  route  could  be  opened  down  the  river  and  lake  to  the 
^Northern  Pacific  at  Jocko  Station,  it  would  be  the  shortest  practicable 
route  between  the  valley  and  its  home  market  in  the  southern  Montana 
mining  regions. 

It  is  this  water  route  between  the  two  transcontinental  railroad  lines 
of  the  Great  Northern  and  Northern  Pacific,  that  the  people  of  Montana 
want,  and  it  is  very  desirable  that  they  should  have  it,  and  it  is  there- 
fore with  very  great  regret  that  I  am  compelled  to  report  that  it  is 
impracticable  to  obtain  it,  as  the  difficulties  in  the  way  of  making  a 
commercial  watery  highway  down  the  Flathead  Eiver  are  of  such  a  stu- 
pendous nature  as  to  render  the  stream  unworthy  of  improvement  by 
the  General  Government. 

On  one  portion  of  the  river,  which  is  at  present  navigated,  a  little 
work  could  be  advantageously  done  in  removing  bothersome  snags,  but 
aside  from  this  the  river  is  considered  to  be  unworthy  of  improvement. 

For  purposes  of  discussion  in  this  report,  the  entire  water  course 
included  in  the  language  of  the  act  may  be  divided  into  four  parts : 

1.  From  Columbia  Falls  to  Demarsville,  about  16  miles  in  length. 

2.  From  Demarsville  to  the  Flathead  Lake,  about  27  miles  in  length. 

3.  From  Flathead  Lake  to  Jocko  Station,  Mont.,  about  40  miles  in  length. 

4.  From  Jocko  Station  to  the  Clarkes  Fork  of  the  Columbia,  about  25  miles  in 
length. 

First  section,  Columbia  Falls  to  Demarsville. — Columbia  Falls  is  a 
small  town  of  about  150  inhabitants  situated  on  the  line  of  the  Great 
[Northern  Eailroad  and  on  the  Flathead  River,  a  little  below  where  the 
North,  Middle,  and  South  forks  uuite.  The  name  of  the  town  is  a  mis- 
nomer, as  there  are  no  falls  there.  From  Columbia  Falls  to  Demars- 
ville, a  distance  of  about  16  miles,  the  river  has  always  been  considered 
nnnavigable  owing  to  its  swift,  powerful  currents  and  the  multiplicity 
of  shallow  and  changeable  channels  into  which  it  divides. 

Two  close  bridges  have  been  built  across  the  river,  one  just  below 
the  town  of  Columbia  Falls  and  one  about  3  miles  above  Demarsville. 
The  river  is  paralleled  by  the  Great  Northern  Railroad  in  this  portion 
of  its  course. 

If  the  river  were  to  be  considered  navigable  and  its  improvement  be 
undertaken  it  would  be  necessary  to  change  these  bridges  by  raising 
them  or  putting  in  draws.  This  would  entail  a  burden  upon  the  people 
which  would  be  greater  than  the  benefits  which  they  would  derive  from 
any  practical  change  in  the  navigable  capacity  of  the  river. 

I  could  not  ascertaiu  that  there  was  any  real  demand  for  the  improve- 
ment of  this  portion  of  the  river  or  expectation  that  it  would  be  improved. 
This  portion  of  the  Flathead  River  is  therefore  considered  unworthy  of 
improvement  by  the  General  Government. 

Second  section,  Demarsville  to  Flathead  Lake. — Demarsville  is  situ- 
ated on  the  Flathead  River,  about  27  miles  up  from  the  lake.  It  is  about 
3  miles  from  the  town  of  Kalispell,  the  principal  commercial  town  of 
the  valley. 

Before  the  advent  of  the  Great  Northern ,  Demarsville  was  the  prin- 
cipal town  of  the  valley,  having  been  established  at  what  was  consid- 
ered the  head  of  navigation.  The  river  from  here  to  the  lake  is  of  very 
gentle  slope,  running  with  many  turns  through  a  large  area  of  low- 
lying  lands.  It  might  in  reality  almost  be  considered  an  arm  of  the 
lake.  There  are  two  steamers  on  this  portion  of  the  river,  which  also 
run  through  to  the  foot  of  the  lake.  One,  the  Montana,  is  160  feet  long 
and  26  feet  beam ;  the  other,  the  Kalispell,  is  82  feet  long  and  15  feet 
beam.    Both  are  stern-wheelers. 
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From  Demarsville  to  the  lake  the  minimum  depth  of  the  river  is 
probably  10  teet,  and  the  only  obstructions  to  free  navigation  consist 
of  numbers  of  snags  which  have  accumulated  in  the  river. 

The  removal  of  the  dangerous  snags  from  this  portion  of  the  river 
would  be  of  benefit  to  navigation  and  would  not  be  very  expensive. 

To  this  extent  I  regard  the  portion  of  the  Flathead  River  from 
Demarsville  to  the  Flathead  Lake  as  worthy  of  improvement  by  the 
General  Government. 

No  survey  is  necessary.  An  estimate  of  the  cost  of  the  work  can  be 
made  as  well  now  as  after  a  survey.  The  snags  are  constantly  chang- 
ing in  position  and  number,  and  a  survey  would  be  no  guide  to  the 
condition  of  the  river  months  or  years  afterwards. 

.  The  business  on  the  river  consists  in  supplying  the  local  demand  of 
the  settlers  along  the  river  for  transportation,  carrying  themselves, 
their  products  and  supplies  to  and  from  market,  and  in  conveying 
passengers  and  freight  from  Demarsville  to  the  foot  of  the  Flathead 
Lake,  there  to  connect  by  stage  and  wagon  with  the  Northern  Pacific 
Railroad  at  Ravalli  Station.  I  could  obtain  no  accurate  statistics  of 
the  business  done  on  the  river,  as  no  account  of  it  is  kept. 

Third  section,  Flathead  Lake  to  Jocko  Station. — This  portion  of  the 
river  is  entirely  within  the  limits  of  the  Flathead  Indian  Reservation. 
There  is  no  local  demand  for  its  improvement,  but  the  demand  is  entirely 
due  to  the  desire  of  the  people  of  the  upper  valley  to  have  a  through, 
short  water  route  by  which  they  can  ship  their  products  to  the  line  of 
the  Northern  Pacific  Railroad,  and  thence  to  market  in  the  mining 
camps  and  towns  of  southern  Montana. 

.  An  examination  of  the  river,  however,  shows  that  it  is  utterly  imprac- 
ticable to  give  the  desired  relief,  as  its  cost  would  be  so  stupendous 
as  to  be  incommensurate  even  with  the  great  benefits  which  it  would 
coufer. 

From  the  foot  of  the  lake  to  Jocko  Station  the  river  is,  approximately, 
40  miles  long,  and  in  this  distance  the  fall  is  about  420  feet. 

Some  years  ago  the  Northern  Pacific  Railroad  Company  made  a  sur- 
vey for  a  branch  from  Jocko  to  the  lake,  and  this  survey  showed  a  fall 
of  410  feet  in  this  distance. 

Aneroid  observations  taken  by  me  showed  a  fall  of  400  feet.    Com 
parisons  of  the  Great  Northern  levels  at  Kalispell  with  the  Northern 
Pacific  levels  at  Jocko  show  a  fall  in  river  and  lake  in  this  distance  of 
461  feet.    It  is  therefore  fair  to  assume  that  the  fall  from  the  lake  to 
Jocko  is  420  feet,  or  an  average  of  10.5  feet  per  mile. 

The  greater  portion  of  the  fall  is  in  3  miles  of  the  river's  course  near 
the  lake.  In  these  3  miles  the  fall  is,  approximately,  220  feet,  or  73 
feet  to  the  mile. 

For  the  first  mile  of  its  course  from  the  lake  the  river  runs  through 
open  country  with  a  strong,  rapid  current  unbroken  by  any  obstructions. 
About  a  mile  from  the  lake  the  river  enters  a  rocky  canyon,  through 
which  it  flows  for  about  3  miles.  This  canyon  is  from  300  to  600  feet 
deep,  and  the  banks  are  so  steep  and  rugged  that  it  is  impassable  near 
the  water. 

Through  the  canyon  the  river  runs  in  a  most  turbulent  course,  the 
total  fall  of  about  220  feet  being  made  up  of  falls  and  foaming  rapids 
and  stretches  of  smooth,  swift-running  water.  The  falls  divide  them 
selves  into  four  groups— Upper,  Middle,  Fisheries,  and  Lower  falls.  The 
most  marked  of  these  is  the  Fisheries  Falls,  where  the  river  narrows  in 
between  vertical  walls  of  rock  to  a  width  of  not  much  over  100  feet. 
On  the  right  bank  of  the  river  the  wall  of  rock  is  straight  for  about  400 
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feet  in  length  and  nearly  300  feet  in  perpendicular  height.  The  rock  is 
sliale  and  is  surmounted  by  a  clayey  formation  which  in  places  has  been 
chiseled  by  the  elements  into  beautiful  cathedral  forms. 

The  total  fall  through  the  canyon,  as  determined  by  aneroid,  is  220 
feet,  divided  about  as  follows:  Upper  Falls,  60  feet;  Middle  Falls,  40 
feet;  Fisheries  Falls,  60  feet,  and  Lower  Falls,  60  feet. 

For  about  2  miles  below  the  foot  of  the  Lower  Falls  the  river  runs 
with  great  strength  and  swiftness,  though  unbroken  by  rocks  or  falls. 
From  this  point  to  Jocko  there  is  a  much  gentler  current,  and  it  is 
believed  that  a  boat  with  fair  power  would  have  no  difficulty  in  travers- 
ing it.  The  following  table  indicates  the  approximate  profile  of  the 
river: 


.Lake  to  head  of  canyon . 

Upper  Falls 

Middle  Falls 

Fisheries  Falls 

Lower  Falls 

Below  falls 

To  Jocko 

Total 


Dis- 
tance. 

Fall. 

MUes. 
1 

3 

2 
84 

Feet. 
10 

r    eo 

1        40 

1       60 

1       60 

20 

*170 

40 

420 

1  Average  fall  |  er  mile,  5  feet 


Any  scheme  of  improving  the  river  to  give  continnous  navigation  for 
boats  must  provide  for  raising  them  artificially  at  least  200  feet  through 
the  canyon  hereinbefore  mentioned.  A  canal  around  the  falls  is 
impracticable,  and  a  series  of  locks  and  dams  would  be  required.  At 
least  10  of  these  would  be  required,  with  an  average  lift  of  20  feet. 

The  cost  of  these  locks  and  dams  in  such  a  river  and  canyon,  far 
removed  from  centers  of  population  and  supplies,  would  be  enormous. 
The  maintenance  of  such  a  series  of  locks  would  also  be  very  expensive. 

It  is  quite  certain  that  a  railroad  from  Jocko  to  the  lake  could  be 
built  and  operated  and  all  passengers  and  freight  transported  free  at  a 
less  cost  than  would  be  the  cost  of  putting  the  river  in  a  navigable 
condition  and  so  maintaining  it. 

I  am,'  in  view  of  the  above  facts,  therefore  compelled  to  report  that, 
in  my  opinion,  the  Flathead  River  from  Flathead  Lake  to  Jocko  Sta- 
tion, Mont.,  is  unworthy  of  improvement  by  the  General  Government. 

There  can  be  no  doubt  that  in  the  near  future  a  line  of  railroad  will 
be  built  from  the  lake  to  some  point  on  the  Northern  Pacific,  which  will 
give  the  desired  transportation  route  to  the  Flathead  Valley. 

Fourth  section^  Jocko  Station  to  the  Clarices  Fork  of  the  Columbia. — This 
portion  of  the  river  runs  through  a  narrow  valley,  nearly  all  of  which  is 
in  the  Flathead  Indian  Reservation.  The  Northern  Pacific  Railroad 
runs  along  its  left  batik,  crossing  it  near  its  mouth  on  a  close  bridge. 
The  river  is  fairly  well  suited  to  navigation  now,  but  there  is  no  use 
-made  of  it,  and  as  far  as  I  could  determine  there  is  no  occasion  for  its 
use  as  a  navigable  highway  nor  any  demand  for  its  improvement  by 
any  individuals  or  interests. 

Therefore  1  report  that  this  portion  of  the  Flathead  River,  from  Jocke 
Station  to  the  Clarkes  Fork  of  the  Columbia,  is  unworthy  of  improve- 
ment by  the  General  Government. 

To  summarize,  I  would  state  that,  in  my  opinion,  the  Flathead  River 
from  Demarsville  to  Flathead  Lake  is  worthy  of  improvement  by  the 
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General  Government  to  the  extent  of  removing  troublesome  snags,  and 
that  all  other  portions  of  the  river  from  Golnmbia  Falls  to  the  Clarkes 
Fork  of  the  Columbia  are  uuworthy  of  improvement. 

I  inclose  herewith  a  map*  of  northwestern  Montana,  which  shows 
the  Flathead  River  and  lake  and  their  general  surroundings. 

The  following  statistical  information  was  furnished  me  by  Mr.  George 
E.  Stannard. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Cratghill, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  G.  H.  Mendell,  Division  Engineer.) 

I  First  indorsement.  ] 

U.  S.  Engineer  Office, 
8an  Francisco,  Cal.}  August  14}  1895. 
Respectfully  forwarded. 

For  reasons  stated  herein,  Flathead  River,  so  far  as  it  lies  between 
Demarsville  and  the  lake,  is  worthy  of  improvement  to  the  extent  of 
removal  of  snags. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


COMMERCIAL  STATISTICS. 

Area  of  county,  8,848.5  square  miles  outside  of  reservation,  570  square  miles  inside 
of  reservation;  total,  9,418.5  square  miles.  This  county  is  about  300  square  miles 
larger  than  Massachusetts  and  Rhode  Island  combined. 

Assessed  valuation. 

Acres. 

Land  assessed  in  county,  1894 95, 820 

Northern  Pacific  land  assessed 36, 000 

Patented  since  1894 3, 800 

Total 135.620 

The  State  University  has  17  sections  of  land  rented,  but  not  assessed;  also  school 
sections  and  all  Government  lands  not  as  yet  patented  are  not  assessed. 

University  State  lands  cultivated  in  county,  1"4,000  acres. 

There  are  54  townships  (whole  and  fractional)  surveyed  in  the  county,  the  assessed 
valuation  of  which,  although  small,  is  increasing  rapidly.  In  1894  it  was  $2,946,000; 
in  1895,  $3,200,000. 

Lumber.— It  is  estimated  that  there  are,  allowing  only  5,000  feet  of  lumber  per 
acre,  26,870,000,000  feet  of  lumber  tributary  to  Flathead  Lake,  which  is  a  magnificent 
sheet  of  water  35  miles  long  and  10  miles  wide,  containing  about  350  square  miles. 

There  are  about  700  miles  of  logging  streams  tributary  to  the  Flathead  Lake,  along 
which  grows  a  fine  quality  of  white  pine,  yellow  pine," black  pine,  lodge-pole  pine, 
tamarack,  fir  (balsam),  fir  (red),  hemlock,  cedar,  spruce,  birch  (white),  and  cotton- 
wood  lumber. 

Popula Hon. —Population  of  county,  1895,  about  10,925.  Population  of  Kalispell 
(county  seat),  1895,  about  2,500,  and  increasing  rapidly. 

Shipments. — From  October  1,  1894,  to  .June  29,  1895,'  there  were  shipped  from  the 
valley  927  carloads  of  products,  containing  35,070,292  pounds,  nearly  all  of  which 
would  go  south  to  the  Montana  markets  if  the  watorwarwaa  opened  up. 

General.—  The  distance  from  Kalispell  to  Helena,  the  State  capital,  is,  via  Spokane 
or  Great  Falls.  500  miles;  via  river,  lake,  and  Jocko,  269  miles,  making  a  difference 
of  231  miles. 


'Omitted. 
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There  are  15  sawmills  and  3  flour  mills  in  the  county. 

Tho  post-offices  between  Kalispell  and  Jocko  are  Demarsville,  Holt,  and  Dayton 
Creek,  and  we  would  receive  our  Montana  mails  at  least  twelve  hours  sooner  if.  the 
waterway  wus  opened  up. 

Steamers  are  already  built  to  navigate  the  streams. 


TT  30. 


PRELIMINARY   EXAMINATION    OF   NORTH    RIVER,  WASHINGTON,  FROM 
ITS  MOUTH   IN  WILLAPA  BAY  UPWARD  TWENTY-FIVE  MILES. 

United  States  Engineer  Office, 

Portland,  Oreg.,  April  23, 1895. 
General:  In  accordance  with  instructions  contained  in  your  letter 
of  August  20, 1894,  an  examination  has  been  made  of  "North  River, 
Washington,  from  its  mouth  in  Willapa  Bay  upward  25  miles,"  and  the 
following  report  is  submitted  in  relation  thereto: 

North  River  is  a  tributary  of  Willapa  Harbor.  It  rises  in  the  Coast 
Range  of  mountains  and  flows  in  a  general  northwesterly  course  for  half 
its  length,  and  then  in  a  southwesterly  direction  to  its  outlet.  Its  drain- 
age area  is  about  432  square  miles. 

The  country  through  which  the  river  flows  is  hilly,  with  comparatively 
narrow  bottoms  along  it  and  its  tributary  streams.  These  bottom  valley 
lands  vary  in  width  from  one-half  to  3  miles,  and  are  very  rich  and  fertile. 
The  whole  drainage  area,  with  slight  exceptions,  is  covered  with  a  very 
rich  growth  of  the  finest  timber,  principally  of  fir  and  spruce. 

The  land,  when  cleared  of  its  timber,  is  agricultural  land  of  the  highest 
excellence. 

There  are  some  250  families  in  the  valley  who  depend  for  a  living  upon 
agriculture  and  labor  in  the  woods. 

An  open  river  is  very  desirable  and  necessary  for  these  hardy  pioneers 
for  two  reasons — to  enable  them  to  market  their  lumber  and  logs  and 
clear  off  their  laud  for  agricultural  purposes,  and  to  enable  them  to  get 
supplies  into  the  country  at  a  reasonable  rate.  The  expense  of  opening 
up  the  river  for  the  lower  25  miles  of  its  course  to  the  extent  of  making 
it  suitable  for  floating  logs  and  lumber,  and  for  traversing  with  light- 
draft  boats,  it  is  believed,  will  not  be  very  great. 

The  density  of  the  forests  and  the  forest  jungles  and  the  great  rain- 
fall in  this  region  render  the  building  and  maintenance  of  wagon  roads 
exceedingly  difficult  and  expensive  and  add  to  the  importance  of  the 
water  highway  of  the  river. 

It  is  estimated  that  there  are  some  4,000,000,000  feet  of  merchantable 
timber  tributary  to  the  river. 

From  the  facts  above  enumerated,  I  am  of  the  opinion'  that  the  North 
River  from  its  mouth  for  25  miles  upward  is  worthy  of  improvement  by 
the  General  Government. 

In  this  portion  of  the  river  there  are  two  quite  serious  obstructions 
to  navigation. 

The  first  obstruction  met  with  is  14  miles  above  the  mouth  of  the 
river  at  the  head  of  tide.  Here  there  is  a  fall  at  low  water  of  about 
8  feet.  The  tide  here  has  an  ordinary  rise  of  about  6  feet.  This  fall  is 
caused  by  a  soft  rocky  ledge  extending  across  the  river.  It  is  believed 
that  by  removing  sufficient  of  this  rock  ledge,  the  river  can  be  greatly 
benefited  and  put  into  a  condition  which  will  be  satisfactory  for  a  long 
time  to  come. 
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The  second  principal  obstruction  is  a  big  jam  of  timber  in  the  river 
about  5  miles  above  the  falls  just  mentioned.  This  jam  completely 
blocks  navigation  at  all  seasons  of  the  year,  preventing  even  the  run- 
ning of  logs.    The  length  of  the  jam  is  about  3,000  feet. 

Under  the  provision  of  the  last  river  and  harbor  bill  $2,500  was  made 
available  for  removing  this  jam,  and  a  contract  has  been  let  for  making 
an  open  channel  50  feet  wide  through  it. 

This  width  of  50  feet  is  not  sufficient  for  all  purposes,  and  unless  it 
is  removed  to  a  greater  width  it  is  liable  to  be  blocked  up  again. 

Besides  the  above  there  are  several  riffles  where  the  water  runs 
swiftly  over  soft  rock  ledges.  If  practicable  the  river  should  be  im- 
proved at  these  points.  Just  what  can  be  done  can  only  be  determined 
by  a  careful  survey. 

It  is  estimated  that  a  survey  of  the  river  from  its  mouth  for  the  first 
25  miles  of  its  course  will  cost  $750. 

The  examination  of  the  river  was  made  by  Mr.  J.  M.  Glapp,  assistant 
engineer.  Mr.  Glapp  started  in  a  small  boat  and  traversed  the  river 
from  Brooklyn  to  its  mouth,  a  distance  of  54  miles.  His  report,  which 
is  herewith,  includes  the  facts  relative  to  this  whole  portion  of  the 
river. 

A  map  of  the  river  is  herewith. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symovs, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Gol.  G.  H.  Mendell,  Division  Engineer.) 


|  First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Col.,  April  269  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  reasons  herein  given,  North  River  is  considered  to  be  worthy  of 
improvement. 

GL  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


KKI'OKT  OK   MR.  .1.    M.    CLAIM*,    ASSISTANT  ENGINKKR. 

Hoquiam,  Wash.,  March  30, 18$5. 

Captain  :  I  have  the  honor  to  respectfully  submit  the  following  report  of  an  exam- 
ination of  North  River,  Washington,  from  a  point  10  miles  from  its  source  to  its 
month,  made  in  March,  1895. 

The  examination,  covering  a  distance  of  about  54  miles  by  the  river,  was  made  from 
a  row  boat. 

I  was  informed  on  good  authority  before  I  entered  the  North  River  Valley  that  uo 
boats  suitable  for  this  trip  could  be  obtained  on  the  river.  I  therefore  had  a  small 
boat  conveyed  over  the  mountains  from  Willana  City,  a  small  town  on  the  Wjllaps 
River,  to  Brooklyn,  at  the  junction  of  North  River  with  Fall  River,  one  of  its  tribu- 
taries. 

The  boat,  which  weighed  about  200  pounds,  was  hauled  on  a  sled  drawn  by  a  team 
of  horses  over  a  very  rough  and  muddy  road,  crossing,  about  6  miles  north  of  Wil- 
lapa,  a  divide,  the  elevation  of  which,  as  indicated  by  barometer,  was  about  1,100 
feet  above  »ca  level.    The  journey  overland  was  made  in  seven  hours. 
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Brooklyn  it*  distant  from  Willapa  about  13  miles,  and  from  Cosmopolis  on  the  Che- 
balis  River,  a  tributary  of  Grays  Harbor,  about  30  miles. 

The  examination  was  made  starting  at  Brooklyn  and  working  downstream.  The 
boat  was  dragged  over  or  around  the  jams  of  logs  obstructing  the  channel  of  the 
river. 

North  River  is  one  of  the  principal  tributaries  of  Shoal  water  Bay,  or  Willapa 
Harbor,  which  it  joinn  in  township  14  north,  range  10  west  of  the  Willamette 
meridian.  Its  junction  with  Willapa  Harbor  is  near  the  mouth  of  Willapa  River, 
its  channel  there  at  low  water  being  about  600  feet  wide  and  bounded  on  either 
side  by  low  mud  flats.  The  direction  of  North  River  at  its  junction  with  Willapa 
Harbor  is  nearly  south. 

The  source  of  the  river  is  iu  the  Coast  Range  of  mountains,  its  head  waters  being 
near  those  of  the  Chehalis  River  and  its  tributaries,  but  on  the  opposite  side  of  the 
divide. 

Throughout  its  course  the  river  is  joined  at  short  intervals  by  good-sized  creeks 
which  appear  to  be  deep  and  sluggish  and  drain  tributary  valleys,  which  I  am 
informed  are  very  fertile  and  contain  an  abundance  of  the  finest  kind  of  flr  and  spruce 
timber.  The  general  direction  of  the  river  is  northwest  from  its  source  to  Artie, 
abont  21  miles  above  the  head  of  tide  water,  and  southwest  from  Artie  to  its  mouth. 

Between  Willapa  Harbor  and  the  head  of  navigation  at  the  falls  (shown  on  the 
accompanying  tracing),  14  miles  above  the  mouth,  navigation  is  safe  at  high  tide  for 
boats  drawing  10 feet  of  water. 

At  the  falls  navigation  is  obstructed  by  a  fall,  the  height  of  which  I  judge  to  be 
about  8  feet  at  low  water  Tide  water,  which  reaches  to  the  root  of  this  fall,  has  an 
estimated  fluctuation  of  6  feet.  At  the  falls  bluffs  of  soapstone  flank  the  river  on 
each  side. 

The  depth  of  water  immediately  above  the  falls  is  estimated  at  from  8  to  10  feet; 
tbat  immediately  below  at  about  5  or  6  feet. 

The  width  of  the  river  at  the  falls  is  about  135  feet.  This  increases  gradually  to 
about  250  feet  at  Smith  Creek,  near  the  mouth  of  the  river. 

The  length  of  the  shallow  water  at  the  falls  is  about  200  feet.  The  depth  over 
this  in  summer  is  only  a  few  inches,  except  in  a  very  crooked  channel,  where,  I  am 
told,  it  is  from  4  to  6  feet. 

I  have  been  informed  by  the  people  who  live  near  this  point  that  the  depth  of 
water  pouring  over  the  falls  during  a  freshet  is  about  8  feet,  witli  a  velocity  esti- 
mated at  from  8  to  10  miles  per  hour. 

Above  the  falls  the  river,  for  a  distance  of  about  half  a  mile,  is  deep  and  sluggish. 

The  line  between  Pacific  County  on  the  south  and  Chehalis  County  on  the  north, 
orosses  the  river  on  this  reach.  At  the  head  of  this  reach  is  Canoe  Riffle,  and 
between  it  and  the  Big  Jam,  situated  about  5  miles-  above  the  head  of  tide,  are 
Widows,  Sawlog,  Beebes,  Dutchmans,  and  Soapstone  riffles,  the  approximate  loca- 
tion of  which  are  shown  on  the  accompanying  tracing.  At  each  of  these  riffles  a 
soapstone  bluff  is  found  close  to  the  river  on  one  side  or  the  other. 

The  riffles  are  all  similar  in  character,  Each  consists  of  a  bar,  presumably  of 
soapstone,  covered  with  about  11  feet  of  water  at  the  low  stage,  through  which  is 
cot  a  channel  15  to  20  feet  wide,  having  a  depth  of  water  of  24  to  4  feet. 

The  reaches  of  river  between  the  riffles  are  deep,  the  current  over  them  is  slug- 
gish, and  the  velocity  at  low  water  from  one-half  to  14  miles  per  hour. 

The  next  obstruction,  and  perhaps  the  most  aggravating  one,  is  the  Big  Jam, 
which  completely  blocks  navigation  for  even  a  canoe  at  all  seasons  of  the  year. 
This  jam  is  composed  of  an  accumulation  of  heavy  trees,  logs,  roots,  and  drift  of 
all  descriptions,  which  probably  has  been  gathering  for  years  past. 

This  jam  occupies  abont  3,000  feet  of  the  length  o£  the  river.  On  this  length  the 
aggregate  length  of  open  water,  which  occurs  in  two  places,  is  about  800  feet,  reduc- 
ing the  actual  length  of  obstructed  channel  to  about  2,200  feet. 

Between  the  Big  Jam  and  a  point  one-half  mile  below  the  head  of  tide  the  river 

lases  through  a  narrow  valley  about  400  feet  wide,  flanked  by  mountains,  the 
leight  of  which  do  not  exceed  1,000  feet.  Above  the  Big  Jam,  as  far  as  the  Little 
North  River,  the  valley  has  a  width  varying  from  one-quarter  to  H  miles,  and 
above  the  latter  point  a  width  varying  from  one-half  to  24  mile*.  About  2  miles 
above  the  mouth  of  Little  North  River  is  Artie,  distant  r,bout  21  miles  above  the 
head  of  tide. 

Between  Big  Jam  and  Artie  are  Hayes,  Deering,  Stump,  and  Preachers  riffles.  At 
each  of  these  riffles  is  found  on  one  side  of  the  river  a  bluff  of  soapstone.  These 
riffles  are  similar  in  character.  They  consist  of  soapstone  bara  from  20  to  70  feet 
long,  covered  with  about  1  foot  of  water  at  the  low  Btage.  through  which  is  cut  a 
channel  15  to  20  feet  wide  having  a  depth  of  water  of  2T  to  3  feet.  Above  and  below 
the  riffles  the  river  is  deep  and  sluggish.  The  width  of  the  river  from  Artie  to  the 
Big  Jam  is  nearly  uniform  and  averages  about  100  feet;  between  the  Big  Jam  and 
the  falls  below  the  average  width  is  about  120  feet. 
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Between  Artie  and  Brooklyn  the  obstruct  ion e  consist  of  ten  small  jams  of  trees, 
logs,  and  other  driftwood.  They  vary  in  length  from  30  feet  to  700  feet,  and  appear 
to  be  of  recent  accumulation.  I  am  of  opinion  that  they  settle  with  each  freshet 
farther  downstream.  They  are  shown  on  the  accompanying  tracing  as  Jam  No.  1. 
No.  2,  etc. 

Some  of  the  settlers  are  now  engaged  in  dislodging  some  of  these  jams  in  order 
that  they  may  be  able  to  use  portions  of  the  river  as  a  highway. 

A  bridge  crosses  the  river  at  a  narrow  place  at  Mr.  Bennett  a  place,  about  1  mile 
above  Artie.  The  Bpan  of  the  bridge  is  64  feet  and  the  height  of  roadway  above  low 
water  is  about  34  feet. 

About  4  miles  above  Artie  and  in  section  27,  township  16  north,  range  8  west, 
there  is  a  fall  of  3  feet  at  low  water  The  river  here  is  flanked  on  the  south  side  by 
a  soapstone  bluff.  The  river  bed  at  this  fall  is  similar  in  character  to  that  nt  the 
riffles,  and  has  a  narrow,  crooked  channel  about  15  feet  wide,  carrying  a  depth  of 
water  of  about  4  feet. 

About  oue- fourth  mile  above  this  fall  and  in  the*  same  section  is  another  riffle 
similar  in  character  to  those  heretofore  described.  The  obstructions  above  eunmer- 
ated  were  all  that  I  observed  during  this  examination.  It  is  possible,  however,  that 
a  more  careful  examination  will  lead  to  the  discovery  of  other  riffles  of  lesser 
importance. 

The  area  drained  by  North  River  and  its  tributaries  is  about  432  square  miles,  or 
12  towuships.  This  drainage  area  is  greater  than  that  of  the  Willapa  River,  the 
latter  being  about  288  square  miles,  or  eight  townships. 

From  Brooklyn  to  tidewater  North  River  is  a  sluggish  stream.  At  the  former 
place  it  is  about  50  feet  wide.  In  its  descent  it  winds  tortuously  through  the  alln- 
vial  bottom  between  banks  12  to  20  feet  high,  frequently  striking  Roapstone  bluffs 
50  to  100  feet  high.  During  high  water  the  river  overflowing  its  banks  and  inun- 
dating the  bottom  lands  spreads  out  to  a  width  of  from  400  to  1,000  feet. 

The  freshet  rise  at  Brooklyn  is  about  30  feet;  at  Artie  about  25  feet;  at  the  Big 
Jam,  about  20  feet,  and  at  the  head  of  navigation  at  the  falls,  from  8  to  10  feet. 
The  duration  of  tins  rise  is  seldom  longer  than  twenty-four  hours,  after  which  the 
river  is  confined  to  its  normal  banks.  During  the  months  of  July,  August,  and  Sep- 
tember the  water  is  lowest.  The  average  depth  at  that  time,  except  at  the  riffles,  ia 
between  Brooklyn  and  Vesta,  about  5  feet ;  between  Vesta  and  Artie,  about  7  fe«t  and 
between  Artie  and  the  head  of  navigation,  about  10  feet.  From  October  until  June 
the  water  is  generally  more  than  6  feet  above  low  water.  The  riffles  and  the  falls  in 
section  27,  township  16  north,  range  8  west,  then  disappear. 

This  year,  I  have  been  informed,  has  been  an  exceptional  one,  the  water  at  the 
time  the  examination  was  made  being  almost  as  low  as  it  is  during  the  summer 
months. 

•  The  valley  drained  by  the  North  River  is  very  rich  and  fertile.  A  great  portion  of 
it,  especially  that  along  the  river  bottom,  is  more  valuable  for  agricultural  purposes 
than  for  the  timber  which  grows  on  it.  The  timber  which  grows  on  bottom  land  is 
scrubby  spruce,  and  some  fir,  a  great  deal  of  alder,  aud  some  willow. 

The  uplands  flanking  the  valley  are  covered  with  an  abundance  of  the  finest  kind 
of  timber.  Toward  the  mouth  of  the  river  the  timber  is  spruce;  the  trees  are  of 
large  diameter  and  reach  to  a  great  height.  In  the  upper  part  of  the  valley  the 
preponderance  is  fir,  a  great  portion  of  which  is  about  4  feet  through  at  the  butt  of 
the  tree  aud  free  of  limbs  for  a  great  height.  This  timber  will  make  the  finest  kind 
of  ship  spars.* 

Mr.  George  H.  Emerson,  resident  manager  of  the  Northwestern  Lumber  Company 
at  Hoquiam,  Wash.,  who  has  recently  made  a  personal  reconnaissance  of  the  hill's 
and  valleys  tributary  to  North  River,  estimates  that  there  are  about  270,000  acres 
tributary  to  the  river.  He  reports  that  some  of  the  sections  he  passed  through 
would  cut  100,000  .feet  of  lumber  to  the  acre. 

Estimating  the  cut  at  an  average  of  15,000  feet  per  acre  (which  is  probably  a  low 
estimate),  thisarea  wouldfurnish  over  4,000,000,000  Jeet  of  lumber,  a  quantity  adequate 
to  supply  a  mill  of  150,000  feet  average  daily  capacity  for  nearly  one  hundred  years. 

I  have  been  informed  that  the  soil  of  both  hills  and  valleys  is  very  choice,  and 
that  when  the  timber  is  removed  the  land  is  excellent  for  agriculture. 

Settlers  in  the  valley,  of  whom  there  are  about  250  families,  aggregating  a  popula- 
tion of  about  500,  are  engaged  in  clearing  land  and  making  homes  for  themselves. 
Much  fine  timber  has  thereby  been  destroyed.  The  land,  when  cleared,  is  seeded 
with  grass  so  as  to  provide  pasturage  for  stock,  or  otherwise  cultivated.  Some  of 
the  settlers  have  been  in  the  valley  over  nine  years  and  have  upward  of  50  acres 
under  cultivation.  Some  of  the  settlers  make  a  good  living  by  raising  stock,  dairy 
produce,  and  chickens,  though  the  majority  of  the  male  population  are  obliged  to 
seek  work  outside  of  the  valley  for  a  few  months  to  enable  them  to  buy  such  needed 
supplies  as  their  farms  do  not  produce. 
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Communications.— Roads,  which  during  the  summer  mouths  are  fairly  good,  but 
Tvhich  during  the  remainder  of  the  year  are  very  poor,  furnish  to  the  settlers  of  the 
valley  the  means  of  communication  with  the  Grays  Harbor  country  and  VVillapa 
City.  Mail  is  brought  in  on  horseback  from  Willapa  ou  Monday  and  Friday  of  each 
week,  supplying  the  post-offices  of  Brooklyn,  Vesta,  and  Artie.  Returning,  the 
mail  leaves  these  pout-offices  for  Willapa  on  Tuesday  and  Saturday.  Mail  is  also 
"brought  in  from  Mo^tesano  to  Artie  twice  a  week,  and  is  carried  back  again  on  the 
days  following  its  arrival  at  Artie. 

Canto,  a  post-office  situated  about  a  mile  below  the  falls, -is  supplied  with  mail  from 
South  Bend  two  or  three  times  a  week. 

The  divide  between  the  Grays  Harbor  Valley  and  the  North  River  Valley  is,  I  am 
informed,  about  400  feet  in  elevation.  North  River  is  nearest  to  Grays  Harbor  at 
Artie,  which  is  distant  from  Cesmopolis  about  10  miles. 

Supplies  for  settlers  in  the  upper  valley  above  Vesta  are  brought,  from  Willapa  by 
pack  animals  or  on  sleds.  Supplies  for  settlers  in  the  middle  valley,  between  Vesta 
and  the  Big  Jam,  are  brought  from  Cosmopolis  and  Montesano  on  the  Chehalis  River. 
The  cost  of  transportation  in  both  cases  is  $20  per  ton. 

Settlers  of  the  lower  valley  are  more  fortunate.  Their  supplies  are  received  from 
South  Bend  on  Willapa  Harbor,  the  cost  of  transportation  ranging  from  $4  to  $7 
per  ton. 

Barometric  observations, — During  the  progress  of  the  examination,  elevations,  as 
indicated  by  pocket  aneroid,  were  noted.  Ihese  after  correction  by  comparison  with 
readings  at  South  Bend,  which  were  made  daily  at  8  a.  m.  and  5  p.  m.,  gave  the  fol- 
low ing  results: 

Feet. 

At  Brooklyn,  43  miles  above  tide  water  (above  sea) 80 

At  Artie,  21  miles  above  tide  water  (above  sea) 36 

At  Big  Jam,  5  miles  above  tide  water  (above  sea) 15 

Commercial  statistics.—  The  imports  are  such  domestic  supplies  as  aro  needed  by 
the  settlers,  and  a  very  limited  amount  of  tools  and  building  material.  The  whole 
amount  probably  does  not  exceed  500  tons,  valued  at  about  $5,000  in  any  one  year. 

The  exports  consist  of  chickens,  butter,  eggs,  potatoes  (which  grow  well  and  yield 
heavy  crops),  fat  cattle,  and  bacon ;  in  all,  probably  not  to  exceed  250  tons,  valued  at 
about  $3,000. 

Improvements.— The  improvements  necessary  to  make  the  river  navigable  are  the 
removal  of  the  ten  small  jams  which  aggregate  in  length  2,630  feet,  and  of  a  part 
of  the  Big  Jam,  throughout  a  length  of  about  2,200  feet,  and  to  this  extent  I  believe 
the  river  is  worthy  of  improvement. 

The  benefits  derived  from  such  an  improvement  will  be  the  opening  up  to  settle- 
ment of  a  very  large  and  valuable  timber  and  agricultural  country,  by  furnishing 
an  avenue  to  market  for  logs  and  agrioultural  products  and  intercommunication 
between  distant  parts  of  the  valley. 

It  is  difficult  to  give  any  intelligent  estimate  of  the  cost  of  the  required  improve- 
ment from  the  data  now  at  hand.  I  therefore  recommend  that  a  survey  of  the  river 
from  the  falls  to  Brooklyn  be  made.  Such  a  survey  will  develop  other  data  of 
value,  and  will  cost  about  $1,500. 

Respectfully  submitted. 
Your  obedient  servant, 

J.  M.  Clapp,  Assistant  Engineer. 

Capt.  Thomas  W.  Symons, 

Corps  of  Engineers,  U.  S.  A. 


T  T  3i. 

PRELIMINARY  EXAMINATION  OF  KOOTENAI  RIVER  FROM  JENNINGS,  IN 
MONTANA,  TO  THE  INTERNATIONAL  BOUNDARY  WITH  A  VIEW  OF 
REMOVING  ROCKS  AND  OBSTRUCTIONS  IN  THE  CANYON  ABOVE  THE 
TOWN  OF  JENNINGS. 

United  States  Engineer  Office, 

Portland^  Oreg.,  August  5, 1895. 
GENERAL:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  required  by  your  letter  of  August  20, 1894,  of 
"Kootenai    River  from  Jennings,  in  Montana,  to  the  international 
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boundary  with  a  view  of  removing  rocks  and  obstructions  in  the  can- 
yon above  the  town  of  Jennings:" 

Jennings  is  a  small  town  and  station  on  the  Great  Northern  Railroad 
and  on  the  Kootenai  River.  It  is  situated  at  the  point  where  the  river, 
flowing  to  the  south  from  British  Columbia,  turns  abruptly  to  the  west 
It  is  at  this  point  that  the  Great  Northern  on  its  way  east  leaves  the 
river  and  crosses  the  Haskell  Pass  to  the  Flathead  Valley. 

It  is  my  opinion  that  the  Kootenai  River  from  Jennings  to  the  inter- 
national boundary  line  is  worthy  of  improvement  by  the  General  Gov- 
ernment to  the  limited  extent  outlined  in  tlve  law. 

The  country  through  which  this  portion  of  the  Kootenai  flows  is 
generally  mountainous  and  timbered,  and  traveling  is  impracticable 
except  by  water  or  a  difficult  mountain  trail.  Along  the  left  bank  of 
the  river  and  just  south  of  the  international  boundary  line  is  a  very 
considerable  area  of  fine  agricultural  land  known  as  Tobacco  Plains. 
This  country  has  probably  at  present  250  people  engaged  in  farming, 
and  to  a  great  extent  they  depend  upon  getting  their  supplies  in  from 
Jennings  by  the  river;  and  also  they  depend  upon  marketing  their 
products  in  the  mining  regions  about  Fort  Steele,  British  Columbia, 
still  farther  up  the  Kootenai,  through  the  medium  of  river  transporta- 
tion. 

About  Fort  Steele  there  is  a  good  mining  country,  where  a  great  deal 
of  development  work  has  been  doue.  The  miners  expect  when  the 
miues  are  fairly  opened  to  ship  their  ore  down  the  river  to  Jennings, 
thence  to  be  taken  by  the  Great  Northern  Railroad  to  a  smelting  point 

The  river  is  playing  and  must  continue  to  play  an  important  part 
in  the  development  and  settlement  of  a  vast  area  lying  on  both  sides 
of  the  boundary. 

From  Jennings  to  the  boundary  line  the  distance  by  river  is  about 
65  miles.  Fort  Steele  is  about  70  miles  farther  up  the  river  in  British 
Columbia.  There  are  said  to  be  in  the  vicinity  of  Fort  Steele  about 
1,000  inhabitants. 

There  are  two  small  steamers  running  on  this  portion  of  the  Koote- 
nai, the  Annerly  and  the  Libby. 

The  Annerly  is  a  stem -wheel  steamer,  111  feet  long  and  21  feet  extreme 
beam,  with  double  engines,  the  cylinders  of  whicn  are  8  inches  by  72 
inches. 

The  Libby  is  a  smaller  boat,  being  70  feet  long  and  12  feet  beam.  It 
was  built  in  the  fall  of  1894. 

The  Annerly  has  done  most  of  the  business  on  the  river. 

The  river  between  Jennings  and  the  international  boundary  line,  65 
miles  in  length,  is  a  fairly  good  river  for  purposes  of  navigation  with 
some  slight  exceptions.  At  the  higher  stages  of  the  river  there  is  but 
one  point  where  difficulty  is  met  with,  and  this  is  at  a  canyon  or  gorge 
about  f>  miles  above  Jennings.  Here  the  rock  walls  of  the  river  approach 
each  other,  causing  an  engorgement  and  considerable  fall  when  the 
river  is  up.  Large  rocks  are  scattered  about  here  and  there  in  and 
below  the  gorge.  These  rocks  are  the  principal  sources  of  danger  to 
boats  running  downstream,  while  the  heavy  fall  and  swift  currents 
render  the  ascent  of  boats  difficult,  time  consuming,  and  laborious. 

It  is  probable  that  at  the  higher  stages  of  the  river  lining  will  always 
be  necessary,  but  it  is  believed  that  a  small  amount  of  work  will  ren- 
der this  process  easier  and  safer  and  the  downward  passage  of  boats 
less  dangerous  than  it  is  at  present. 

At  extreme  low  water  in  the  river  there  are  several  bars  which  cause 
trouble.  These  are  where  the  low-water  bed  widens  out,  and  the  only 
remedy  is  to  concentrate  the  river's  flow  into  a  narrower  channel. 
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The  words  of  the  law,  however,  apparently  confine  tbe  project  to  the 
removal  of  the  rocks  and  obstructions  from  the  canyon  above  Jennings. 
To  make  a  survey  of  this  canyon  and  prepare  plans  and  estimates 
for  its  improvement  will  cost,  it  is  estimated,  $500. 

The  accompanying  letter  from  Mr.  David  G.  Browne^  collector  of  cus- 
toms; shows  the  business  on  the  river  crossing  the  boundary  line  and 
coming  within  his  official  knowledge. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Graighill, 

Chief  of  Engineers,  If.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office,, 
Man  Francisco,  Cat.,  August  15, 1895. 
Respectfully  forwarded. 

For  reasons  herein  stated  the  Kootenai  ltiver  is  regarded  as  worthy 
of  improvement  to  the  extent  recommended. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


lettek  of  the  collector  op  customs,  fort  benton,  mont. 

Office  of  the  Collector  of  Customs, 

Port  of  Fort  Benton,  Mont.7  June  8,  1895. 
Dear  Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  favor  of  4th  instant, 
requesting  information  as  to  the  values  of  exports  and  imports  crossing  the  line 
and  the  duties  levied  and  collected  for  as  long  a  period  as  practicable  on  the  Koo- 
tenai Kiver  from  .Jennings  to  British  Columbian  points. 

I  beg  to  inform  you  that  the  records  of  this  office  show  the  value  of  exports  from 
May  1, 1893,  to  May  31, 1895,  $18,225,  and  the  value  of  imports  for  the  same  period $217. 
Amount  of  duty  collected  during  said  period  was  $25.92. 

In  this  connection  I  desire  to  state  that  the  records  of  this  office  show  that  May, 
1893,  was  the  date  of  record  of  first  steamboat  on  the  upper  Kootenai  River. 

The  business  for  the  present  season  promises  to  be  quite  heavy,  and  two  steamers 
are  now  plying  between  Jennings,  Mont.,  and  Fort  Steele,  British  Columbia. 
Very  respectlully, 

David  G.  Browne,  Collector . 
Capt.  Thomas  W.  Symons, 

Corps  of  Engineers. 


T  T  32. 

SURVEY  AT  PORT   ORFORD,  OREGON. 
[Printed  in  House  Ex.  Doc.  No.  313,  Fifty-third  Congress,  third  sessiou.J 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  February  13,  1895. 
Sir:  Section  12  of  the  river  and  harbor  act  of  August  17,  1894,  pro 
vides  for  a  survey  at  Port  Orford,  Oreg. — 

with  a  view  to  improving  the  same  for  shipping  purposes  and  as  a  harbor  of  refuge, 
commencing  at  Graveyard  Point,  and  by  jetty,  sea  wall,  or  other  proper  construction 
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extending  southerly  or  southeasterly  into  the  ocean  three  hundred  or  more  feet,  it 
necessary,  and  suitable  for  vessels  of  middle  draft;  and,  secondly,  if  necessary,  by 
another  jetty,  sea  wall,  or  other  constructive  work  extending  from  the  next  high 
point  or  headland  southwesterly  four  hundred  or  more  feet,  so  as  to  accommodate 
vessels  of  maximum  draft. 

The  survey  thus  provided  for  was  assigned  to  the  charge  of  Capt. 
Thomas  W.  bymons,  Corps  of  Engineers,  and  I  now  have  the  honor  to 
submit  the  accompanying  copy  of  his  report  of  January  30, 1895,  with 
three  drawings*  of  the  results. 

Captain  Syinons  states  that — 

An  inspection  of  the  maps  shows  that  Port  Orford  is  wide  open  to  the  sea  to  the 
southward,  the  direction  from  which  come  the  worst  storms,  and  that  the  construc- 
tions, as  located  [at  Graveyard  Point  and  Nellys  Point],  are  nearly  head  on  to  the 
sea  and  do  not  provide  any  inclosed  anchorage  area.  This  beiug  the  case,  it  is  cer- 
tain that  they  do  not  and  oau  not  he  considered  as  providing  in  the  remotest  degree 
a  "harbor of  refuge."  Therefore  this  view  of  the  proposed  improvements  must  he 
entirely  cast  aside,  and  they  must  be  considered  solely  in  relation  to  thoir  use  fur 
"shipping  purposes,"  as  mentioned  in  the  law. 

Hie  submits,  therefore,  estimates  for  the  construction  of  wharves  for 
commercial  shipping  purposes  as  follows,  the  greater  cost  providing  a 
larger  enrockmeut:  Graveyard  Point  Wharf,  $168,366  and  $203*366; 
Nellys  Point  Wharf,  $193,888  and  *;J08,388. 

This  makes  the  total  estimated  cost  of  the  two  wharves,  if  built  with 
the  smaller  enrockmeut,  $364,254,  and  if  built  with  the  larger  eurock- 
ment,  $511,754. 

Captain  Symons  further  states  that — 

If  the  Nellys  Point  Wharf  he  built  without  the  Graveyard  Point  Wharf  it  will 
cost,  in  addition  to  the  above,  $62,000  for  railroad  to  quarry,  locomotives,  cars,  quarry 
outfit,  aud  wharf  derrick.  This  would  make  the  Nellys  Point  Wharf  cost,  with  the 
small  enrockmeut,  $257,888.  and  with  the  large  enrockmeut.  $370,388. 

Attention  is  invited  to  the  accompanying  indorsement  of  February 
5,  1805,  by  Col.  G.  II.  Memlell,  Corps  of  Engineers,  division  engineer. 
Pacific  Division,  in  which  he  states  that— 

It  is  not  plain  that  the  harbor  would  hv  improved  to  any  great  extent,  if  at  all.  by 
one  or  both  of  the  piers  extended  from  the  promontories  Graveyard  and  Nelly ,  neither 
of  which  is  in  topography  well  suited  for  commercial  operations. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.y  January  30, 1895. 
General:  I  have  the  honor  to  submit  the  following  report  with 
estimates  of  cost  of  improvement  called  for  by  your  letter  of  August 
30,  1894,  for— 

Port  Orford,  Oreg.,  with  a  view  to  improving  the  same  for  shipping  purposes  and 
as  a  harhor  of  refuge,  commencing  at  Graveyard  Point  and  hy  jetty,  sea  wall,  or 
other  proper  construction  extending  southerly  or  southeasterly  fnto  the  ocean  three 


*  Omitted.     Printed  in  House  Ex.  Doc.  No.  313,  Fifty-third  Congress,  third  session. 
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hundred. or  more  feet,  if  necessary,  and  suitable  for  vessels  of  middle  draft;  and, 
secondly,  if  necessary,  by  another  jetty,  sea  wall,  or  other  constructive  work  extend- 
ing from  the  next  high  point  or  headland  southwesterly  four  hundred  or  more  feet, 
so  as  to  accommodate  vessels  of  maxim nm  draft. 

Port  Orford  is  an  open  roadstead  and  village  on  the  coast  of  Oregon, 
51 J  miles  north  of  the  California  and  Oregon  boundary  line.  A  map 
of  the  coast  in  its  vicinity  is  submitted,  in  order  that  a  correct  under- 
standing of  its  general  situation  may  be  attained. 

Upon  a  larger  scale  is  a  map  of  the  village  and  roadstead  of  Port 
Orford,  uppn  which  are  laid  down  the  constructions  mentioned  in  the 
law  as  the  law  is  interpreted  by  me. 

The  plan  of  improvement  as  laid  down  in  the  law  is  the  first  and  all 
that  is  known  of  its  inception  and  preparation  to  this  office. 

The  construction  from  Graveyard  Point  extends  300  feet  in  a  south- 
easterly direction  along  the  line  of  shallowest  water. 

The  construction  "  from  the  next  high  point  or  headland  southwest- 
erly 400  or  more  feet,"  as  shown  upon  the  map,  is  believed  to  fulfill  the 
law,  and  is  in  accord  with  the  wishes  and  ideas  of  the  people  of  Port 
Orford  as  gathered  there.  This  point  is  designated  as  Nellys  Point  on 
the  map. 

In  regard  to  this  construction  from  Nellys  Point,  the  plan  of  the  work 
as  given  in  the  law  is  somewhat  uncertain,  as  the  word  "southwesterly" 
may  refer  either  to  the  ;  next  high  point"  or  to  the  direction  of  the  con- 
struction. In  the  latter  case  it  would  be  indeterminate  which  point 
was  meant  by  the  "next  high  point." 

The  constructions  as  laid  down  on  the  map  are  of  the  length  men- 
tioned in  the  law.  They  can  be  changed  in  direction,  over  wide  angles, 
-without  modifying  to  any  great  extent  their  cost  or  usefulness. 

An  inspection  of  the  maps  shows  that  Port  Orford  is  wide  open  to 
the  sea  to  the  southward,  the  direction  from  which  come  the  worst 
storms,  and  that  the  constructions  as  located  are  nearly  head  on  to  the 
sea  and  do  not  provide  any  inclosed  anchorage  area.  This  being  the 
case  it  is  certain  that  they  do  not  and  can  not  be  considered  as  provid-, 
ing  in  the  remotest  degree  a  "harbor  of  refuge."  Therefore  this  view 
of  the  proposed  improvements  must  be  entirely  cast  aside,  and  they 
must  be  considered  solely  in  relation  to  their  use  for  "shipping  pur- 
poses" as  mentioned  in  the  law. 

These  constructions  for  "shipping  purposes"  are  therefore  construed 
to  be  piers  or  wharves,  and  the  estimate  herewith  is  for  their  construc- 
tion as  wharves  for  commercial  shipping  purposes. 

As  these  wharves  extend  out  to  sea,  and  are  exposed  to  the  swells 
and  storms,  it  will  be  essential  to  their  proper  usage  to  provide  head 
and  breast  mooring  buoys,  with  heavy  anchors,  to  facilitate  vessels 
hauling  away  from  the  wharves  in  heavy  weather,  or  other  emergency. 

As,  however,  they  are  not  provided  for  in  the  plan  given  in  the  law, 
they  are  not  estimated  for  herein. 

It  is  also  proper  to  add  that  the  wharves  can  be  used  with  regularity 
only  during  the  summer  season  and  when  northerly  weather  prevails. 
They  can  not  be  used  during  the  prevalence  of  heavy  southerly  winter 
weather.  For  the  same  reasons  the  wharves  must  be  built  during  the 
summer  months. 
•  The  only  way  that  a  harbor  of  refuge  can  be  constructed  at  Port 
Orford  is  by  building  a  breakwater  approximately  on  the  lines  laid 
down  by  the  engineers  and  Boards  of  Engineers,  who  have  had  the 
matter  under  consideration. 

The  breakwater  locations  as  adopted  by  various  engineers  and  Engi- 
neer Boards  are  shown  on  the  map  herewith. 
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Wharf  construction. — Upon  the  drawings  herewith  are  given  profiles 
along  the  line  of  the  Graveyard  Point  and  Nellys  Point  wharves,  as 
estimated  for  herein. 

The  constructions  would  be  founded  mainly  on  rock.  Sand  com- 
mences to  show  on  the  bottom  200  feet  from  Graveyard  Point  and  100 
feet  from  Nellys  Point,  but  as  far  as  it  could  be  ascertained  it  is  not 
of  great  depth. 

On  account  of  the  great  exposure  of  these  wharves  it  will  be  neces- 
sary to  make  them  very  strong,  aud  the  method  suggested  and  covered 
by  the  estimate  herein  is  to  make  them  of  a  framework  of  .iron,  sur- 
mounted by  a  wooden  floor,  and  with  a  base  and  hearting  of  rubble- 
stone.  Both  wharves  are  planned  to  be  42  feet  wide  and  15  feet  above 
extreme  high  water,  which  is  taken  to  be  11  feet  above  extreme  low- 
water.  This  height  is  rendered  necessary  by  the  exposure  of  the 
wharves  to  wave  action.    It  may  have  to  be  increased. 

The  wharves  are  designed  to  be  made  of  wronght-iron  tubular  piles, 
filled  with  concrete,  and  all  tied  together,  as  shown.  The  piles  are  12 
inches  inside  diameter  and  the  metal  three-fourths  of  an  inch  thick. 
They  are  arranged  in  bents,  three  piles  to  a  bent,  19£  feet  apart,  the 
middle  one  vertical  and  the  outside  ones  on  an  inclination  of  20  on  1. 
The  bents  are  spaced  15  feet  apart,  center  to  center. 

In  sand  foundation  the  piles  are  designed  to  have  cast-iron  points 
and  to  be  sunk  to  a  firm  foundation  by  a  water  jet.  Where  the  bottom 
is  rock  the  piles  will  be  fastened  thereto  by  heavy  iron  driftbolts. 

The  lengths  of  piles  to  be  securely  fastened  together  with  sleeves 
and  bolts.  Twenty  feet  below  the  tops  of  the  piles  are  horizontal  strut 
connections  to  each  pile,  the  longitudinal  outside  struts  to  be  9-inch 
lattice  beams,  all  others  to  be  9  inch  I-beams. 

End  connections  are  made  with  pins  and  bolts  to  sleeves  encircling 
and  bolted  to  the  piles. 

The  tops  of  the  piles  are  to  have  iron  caps  fitting  over  the  outside  of 
the  pile  and  fastened  with  bolts  through  the  pile,  having  a  projecting 
flange  with  bolt  holes  for  the  girder  connections  and  sockets  for  the 
tie-rod  connections. 

Cross  tie-rods  2  inches  in  diameter,  with  turn-buckles,  are  fastened 
to  each  pile  above  and  below  the  strut  connections.  All  turn-buckles 
are  placed  above  low  water. 

In  each  bent  a  box  girder  of  two  I-beams  20  inches  high,  with  top  and 
bottom  steel  plates  three-fourths  of  an  inch  thick,  and  16  inches  wide, 
are  fastened  with  4  three-fourths-inch  bolts  to  the  cap  of  each  pile. 

On  top  of  these  girders  are  fastened  I-beams  12  inches  high,  5  feet 
apart,  made  continuous  by  fish-plates  and  bolts.  On  top  of  this  iron 
framework  comes  the  wooden  floor  system,  consisting  of  12  by  12  inch 
beams  and  4-inch  planking. 

Enrockment. — It  is  designed  to  secure  the  lower  portions  of  the  struc- 
tures against  the  action  of  the  seas  as  much  as  practicable  by  enrock- 
ments  of  rubble  brought  up  to  the  greatest  height  possible  compatible 
with  the  use  for  the  wharves  for  shipping  purposes. 

Such  rubble  mounds  would  act  to  a  slight  degree  as  a  submerged 
breakwater,  and  give  a  little  protection  in  particular  cases  to  a  ship 
lying  at  the  wharves. 

If  it  is  designed  that  both  sides  of  the  wharves  shall  be  available 
for  use  for  shipping  purposes  this  rubble  mound  must  be  so  limited  that 
it  will  not  interfere  with  ships  lying  at  the  wharves.  In  this  case  the 
protection  given  will  be  mainly  to  the  wharves  and  very  little  to  the 
ships. 
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If,  however,  only  oue  side  of  the  wharves  be  reserved  for  shipping 
purposes,  the  enrockment  can  be  brought  well  up  to  high  water  on  the 
other  side,  and  a  far  greater  degree  of  protection  given  to  ships  lying 
on  the  other  sides  of  the  wharves.  The  estimates  include  both  sizes  of 
enrockment. 

The  drawings  which  accompany  this  report  indicate  on  the  cross  sec- 
tions of  the  wharves  the  two  enrockments. 

Chraveyard  Point  Wharf. — The  location  of  the  Graveyard  Point  Wharf 
is  determined  by  a  rocky  ridge  in  the  bottom,  commencing  100  feet  from 
the  point  and  extending  100  feet  in  length.  Along  this  the  bottom  is 
from  8  to  14  feet  below  low-water  surface,  while  on  each  side  of  the  ridge 
the  water  is  20"  to  30  feet  deep. 

The  wharf,  if  built  to  a  length  of  300  feet,  will  have  its  outer  end  in 
36  feet  of  water,  and  there  will  be  over  20  feet  of  water  at  low  tide 
along  250  feet  of  its  length.  This  fulfills  the  condition  specified  in  the 
law  of  being  "  suitable  for  vessels  of  middle  draft." 

In  estimating  the  cost  of  the  work  at  Port  Orford,  it  is  necessary  to 
remember  that  it  is  an  extremely  remote  and  isolated  spot,  and  devoid 
of  anything  in  the  way  of  tools  and  appliances  for  carrying  on  such 
work.  Lumber  and  stone  and  some  labor  can  be  procured  in  the 
vicinity,  but  all  skilled  labor  and  other  supplies,  tools,  and  appliances 
must  be  brought  from  some  point,  either  from  Portland  or  San  Fran- 
cisco, with  which  communication  would  be  by  water  and  expensive, 
and  more  or  less  uncertain. 

The  nearest  stone  which  is  believed  to  be  suitable  for  the  work  lies 
at  a  distance  of  about  11  miles  from  Port  Orford  near  Cape  Blanco.  It 
is  a  hard  sandstone. 

To  reach  it  will  require  the  construction  of  it  railroad  (narrow  gauge) 
8  miles  in  length. 

There  is  a  large  deposit  of  fine  granite  which  can  be  reached  from 
Port  Orford  by  a  railroad  about  11  miles  long.  The  estimate  herein  is 
for  the  nearer  sandstone. 

To  avoid  injury  to  the  iron  piles  and  other  ironwork  of  the  wharf 
great  care  will  have  to  be  exercised  in  dumping  the  stone,  and  a  large 
part  of  it  will  have  to  be  lowered  to  place  by  a  derrick.  This  will  mate- 
rially increase  the  cost  of  the  enrockment  over  what  it  would  be  were 
the  rock  dumped  freely. 

Estimated  cost  of  Graveyard  Point  Wharf. 

8  miles  narrow-gauge  railroad,  30  pound  rails $40, 000 

2  locomotives,  at  $4,000 8,000 

20  stone  cars,  at  $300 6,000 

Quarry  outfit,  engine,  derrick,  drills,  blacksmith  tools,  quarters,  living  out- 
fit, etc 5,000 

Wharf  derrick  and  engine  for  handling  rock 3, 000 

230  tons  iron  piling,  at  $80 18,400 

12  tons  sleeves,  strut  and  tie  connections,  etc.,  at  $100 1, 200 

4  tons  cast-iron  caps  and  pile  points,  etc.,  at  $60 240 

180  tons  beams  ana  girders,  at  $80 14, 400 

62  tons  wrought- iron  tie-rods,  etc.,  at  $100 6, 200 

4  tons  pins,  bolts,  etc.,  at  $100 400 

Iron  construction,  492  tons,  at  $30 14, 760 

90,000  feet,  B.  M.,  lumber,  at  $14  in  place 1,260 

100  cubic  yards  concrete,  at  $10 1, 000 

10,400  cubic  yards  rock,  at  $2.50 26,000 

Engineering  and  superintendence,  5  per  cent 7, 200 

153, 060 
Contingencies,  10  per  cent 15, 306 

Total 168,366 
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If  it  be  deemed  wise  to  use  the  larger  enrockment  this  will  increase 
amount  of  stone  required  by  14,000  cubic  yards  and  the  cost  by  $35,000, 
making  the  total  cost  $203,366. 

Nellys  Point  Wharf.— At  the  end  of  Nellys  Point  the  water  is  30  feet 
deep  and  it  rapidly  increases  to  50  feet  depth,  which  it  maintains  to  the 
end  of  the  proposed  construction,  400  feet  in  length. 

A  wharf  built  on  almost  any  line  radiating  from  the  end  of  Nellys 
Point  will  have  nearly  its  entire  length  in  water,  which  at  low  tide  is 
45  to  50  feet  in  depth.  This  certainly  is  sufficient  "to  accommodate 
vessels  of  maximum  draft,"  as  mentioned  in  the  law.  It  is  also  suffi- 
ciently deep  to  make  the  construction  and  maintenance  of  the  wharf 
difficult  and  expensive. 

Nellys  Point  is  very  high  and  abrupt;  at  the  water's  edge  the  bluff 
in  which  it  terminates  is  100  feet  high,  400  feet  back  it  is  20O  feet  high, 
and  at  the  distance  of  1,000  feet  it  is  300  feet  high  above  the  water. 

The  only  way  that  a  wharf  built  out  from  this  point  can  be  reached 
for  purposes  of  construction,  except  by  constructing  an  elevator,  is  to 
work  down  to  near  the  water  level  at  Graveyard  Point,  and  then  to 
round  the  latter  point  and  go  around  by -the  head  of  the  cove  between 
Graveyard  and  Nellys  points. 

Owing  to  the  hi^h  bluffs  and  steep  and  rugged  character  of  the  shore 
line  the  construction  will  be  expensive.  The  estimate  herewith  given 
for  the  Nellys  Point  Wharf  presupposes  that  it  is  built  after  the  Grave- 
yard Point  Wharf,  and  that  the  railroad,  locomotives,  cars,  and  plant  for 
quarrying  and  handling  the  stone  for  the  enrockment  are  on  hand. 

Estimated  coat  of  Xellys  Point  Wharf. 

Railroad  connecting  Graveyard  and  Nellys  points $10, 000 

440  tons  iron  piling,  at  $80 35,300 

80  tons  sleeves,  strut,  and  tie  connections,  at  $100 3,000 

10  tons  cast-iron  caps,  pile  points,  etc.,  at  $60 600 

250  tons  beams  and  girders,  at  $80 20,  OOP 

75  tons  wrought-iron  tie-rods,  etc.,  at  $100 * 7,500 

5  tone  pins,  bolts,  etc.,  at  $100 500 

Iron  construction,  810  tons,  at  $30 24,300 

120,000  feet,  B.  M.,  lumber,  at  $14 l.flBD 

180  cubic  yards  concrete,  at  $10 1,800 

26,000  cubic  yards  rock,  at  $2.50 65,000 

Engineering  and  superintendence,  5  per  cent 8.500 

178,0* 
Contingencies,  10  per  cent 17, 808 

Total • 195,888 

If  it  be  deemed  wise  to  use  the  larger  eurockment,  this  will  increase 
the  amount  of  stone  required  by  45,000  cubic  yards  and  the  cost  by 
$112,500,  making  the  total  cost  $308,388. 

This  makes  the  total  estimated  cost  of  the  two  wharves,  if  built  with 
the  smaller  enrockment,  $364,254,  and  if  built  with  the  larger  enrock- 
ment, $511,754. 

If  the  Nellys  Point  Wharf  be  built  without  the  Graveyard  Point 
Wharf,  it  will  cost,  in  addition  to  the  above,  $62,000  for  railroad  to 
quarry,  locomotives,  cars,  quarry  outfit,  and  wharf  derrick. 

This  would  make  the  Nellys  Point  Wharf  cost,  with  the  small  enrock- 
ment, $257,888,  and  with  the  large  enrockment,  $370,388. 

Port  Orford  is  an  open  roadstead  on  the  Oregon  coast.  Here  the 
coast  line  takes  a  decided  turn  to  the  east,  giving  an  excellent  shelter 
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from  northerly  and  northwesterly  winds  and  weather.  It  is  fully  open 
to  the  south  and  southwest,  the  direction  from  which  come  the  most 
severe  storms. 

It  is  located  in  Curry  County,  Oreg.  This  county  had  a  population  in 
1890  of  1,600.  It  is  increased,  probably,  to  from  2,000  to  2,500.  There 
are  about"  2,000  square  miles  in  the  county,  the  assessed  valuation  of 
which  last  year  for  purposes  of  taxation  was  $772,423.  At  the  last 
election  there  were  cast  627  votes. 

The  village  of  Port  Orford  is  located  on  the  bluff,  overlooking  the 
open  water  to  the  soiith,  and  has  a  population  of  perhaps  200  souls. 
The  existing  buildings  of  the  village  are  shown  on  the  map  herewith. 

There  is  a  daily  stage  along  the  coast  connecting  Port  Orford  with 
the  world.  There  is  a  regular  steamer  line  that  touches  here,  and  other 
steamers  come  at  irregular  intervals. 

Industries  of  Port  Orford, — The  following  list  shows  the  commercial 
industries  of  the  place: 

1  daily  stage  line,  with  poet  and  express  office. 

2  hotels. 

1  general  merchandise  store. 

1  feed  stable. 

1  drng  and  commission  store. 

1  newspaper. 

1  carpenter  shop. 

1  blacksmith  and  wagon  shop. 

1  boot  and  shoe  shop. 

1  church. 

1  school. 

1  saloon. 

1  small  sawmill  with  a  capacity  of  10,000  feet,  B..M.,  per  day. 

In  the  vicinity  of  Port  Orford  there  is  a  large  body  of  tine  timber 
land.  This  comprises  over  100  square  miles,  covered  with  fir  and  cedar, 
embracing,  it  is  said,  the  largest  body  of  white,  or  Port  Orford,  cedar 
on  the  Pacific  Coast. 

Black-sand  mining  is  carried  on  along  the  coast  in  the  vicinity  of 
Port  Orford,  and  there  are  some  quartz  aud  placer  mines  on  Sixes  River 
to  the  north  and  east. 

One  of  the  principal  industries  of  the  country  is  cattle  raising  and 
dairy  farming;  there  is  said  to  be  about  120  tons  of  butter  annually 
produced  in  the  vicinity  of  Port  Orford. 

The  village  of  Denmark,  12  miles  north  of  Port  Orford,  consists  of  a 
hotel,  a  blacksmith  shop,  and  a  cooper  shop. 

The  village  of  Dairyville,  15  miles  north,  has  a  general  merchandise 
store,  a  harness  shop,  two  hotels,  one  stable,  a  sawmill,  a  cooper  shop, 
a  blacksmith  shop,  and  three  creameries. 

To  the  south  of  Port  Orford,  the  village  of  Mussel  Creek  consists  of 
one  hotel,  and  the  village  of  Euchre  Creek  has  a  general  merchandise 
store,  a  hotel  and  feed  stable,  a  sawmill,  and  a  wharf  and  tan-bark 
depot. 

COMMERCIAL  STATISTICS. 

IMPORTS. 

[General  merchandise.] 

Tons. 

1891 380 

1892 260 

1893 280 

1894 517 
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EXPORTS  (18W). 

Value. 

Butter,  82  tons,  at  $440 $36,000 

Wool,  67  tons,  at  $160 10,720 

Merchandise,  70  tons,  at  $50 .'. 3, 5O0 

Bacon  and  lard,  6  tons,  at  $240 1, 440 

Eggs,  27  tons -,  .  680 

HiSes,  49  tons,  at  $40 1,960 

Chittim  bark,  3  tons,  at  $100 300 

Machinery,  105  tons,  at  $10 1,050 

Cedar  lumber,  300  M,  at  $30 JLOOO 

Total '. 64,730 

During  1894  there  were  45  arrivals  and  departures  at  Port  Orford  of  steamers. 
The  statistics  at  my  disposal  do  not  show  that  the  port  has  been  visited  by  any  sail- 
ing vessels  for  a  number  of  years. 

Historical. — The  construction  of  a  sheltered  harbor  at  Port  Orford 
has  been  under  discussion  for  many  years. 

In  1873,  Maj.  H.  M.  Robert,  Corps  of  Engineers,  made  a  project  for 
constructing  a  harbor  at  Port  Orford  by  building  a  breakwater  1,500 
yards  long,  at  an  estimated  cost  of  about  $9,000,000.  His  location  is 
shown  on  the  accompanying  tracing. 

In  1877  the  Board  of  Engineers  for  the  Pacific  Coast  (Lieutenant- 
Colonels  Alexander,  Williamson,  and  Stewart  and  Major  Men  dell) 
made  a  second  plan  and  location  for  a  breakwater  for  a  harbor  at  Port 
Orford.  Their  location  is  shown  on  the  tracing.  The  estimated  cost  of 
their  project  was  $10,507,343. 

In  1878  Maj.  J.  M.  Wilson,  Corps  of  Engineers,  made  a  third  plan 
and  estimate  for  a  harbor  at  Port  Orford.  His  location  is  shown  on 
the  tracing.  His  estimate  for  a  breakwater  5,000  feet  long  was 
$9,405,000. 

In  1880  a  fourth  plan  and  estimate  was  made  by  a  Board  of  Engineers, 
consisting  of  Lieutenant- Colonels  Stewart,  Williamson,  and  Mendell 
and  Major  Gillespie.  Their  plan  contemplated  a  breakwater  1,320  yards 
long  in  the  location  shown.    This  was  estimated  to  cost  $8,954,055. 

In  1890  another  Board  of  Engineers,  consisting  of  Colonel  Mendell, 
Major  Handbury,  and  Captain  Syinons,  was  appointed  to  carry  out  the 
provision  contained  in  the  river  and  harbor  bill  of  September  19, 1890, 
which  required  the  Board  to — 

reexamine  the  harbor  at  Port  Orford,  in  the  State  of  Oregon,  with  a  view  of  mini- 
mizing the  project  and  estimate  of  the  proposed  improvement  for  a  harbor  of  refuge 
at  that  point  to  such  proportions  as  will  largely  reduce  the  original  estimate  of  such 
improvement  heretofore  made  under  the  direction  of  the  Secretary  of  War  in  pur- 
suance of  the  previous  action  of  Congress. 

The  Board  adopted  the  location  and  length  of  the  breakwater  pro- 
posed by  the  Board  of  1880,  but  reestimated  the  cost  at  $7,821,960. 
The  Board  further  stated — 

that  neither  as  regards  location,  direction,  or  length  can  the  breakwater  adopted  by 
the  Board  of  Engineers  in  1880  be  changed  so  as  to  reduce  the  cost  and  stiU  have  it 
perform  the  functions  which  it  was  designed  to  fulfill,  namely,  of  making  a  harbor 
of  refuge  at  Port  Orford. 

The  area  protected  by  the  designed  breakwater,  224  to  316  acres  outside  of  the 
3-fathom  curve,  is  the  very  least  which  the  Board  can  recommend. 

It  is  thus  seen  that  this  matter  of  constructing  a  harbor  at  Port 
Orford  has  been  twice  reported  upon  by  individual  officers  of  the  Corps 
of  Engineers  and  three  times  by  Boards  of  Engineer  Officers,  the  last 
time  under  specific  instructions  to  minimize  the  project,  etc. 

The  work  of  making  the  survey  at  Port  Orford  and  collecting  infor- 
mation bearing  upon  the  plan  of  the  work,  etc.,  was  intrusted  to 
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Assistant  Engineer  Jos.  G.  Kelley,  a  portion  of  whose  report  is  here- 
with. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineer*. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[  Firat  indoreemen  t .  ] 

U.  S.  Engineer  Office, 
San  Francisco ,  CVe/.,  February  5,  1895. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

The  argument  of  this  report  is  that  since  the  proposed  construction 
cau  not  create  a  harbor  of  refuge  the  law  must  mean  that  the  structure 
shall  improve  the  harbor  for  shipping  purposes  by  aiiording  a  pier  at 
which  vessels  may  lie  to  receive  or  discharge  cargo,  which  can  be  done 
only  during  the  prevalence  of  northerly  weather.  The  map  shows  a 
pier  landing  already  existing,  which  is  probably  sufficient  accommoda- 
tion for  the  six  or  seven  hundred  tons  of  exports  and  the  much  smaller 
tonnage  of  imports  shipped  to  and  from  this  port  in  1894. 

It  is  not  plain  that  the  harbor  would  be  improved  to  any  great  extent, 
if  at  all,  by  one  or  both  of  the  piers  extended  from  the  promontories 
Graveyard  and  Nelly,  neither  of  which  is,  in  topography,  well  suited 
for  commercial  operations. 

Perhaps  the  intention  of  the  law  is  that  shipping  facilities  are  to  be 
improved  by  giving  protection  in  southerly  weather  to  an  anchorage  tx> 
the  existing  wharf,  and  to  a  few  other  adjacent  wharves  likely  to  be 
built  if  the  shipping  period  were  made  to  cover  the  whole  instead  of 
half  the  year,  as  at  present,  or,  otherwise  stated,  that  the  structure  is  to 
be  a  breakwater  instead  of  a  pier.  The  pier  or  breakwater  proposed 
in  the  law  to  extend  from  either  of  the  points,  Nelly  or  Graveyard, 
assuredly  would  not  make  what  it  would  be  reasonable  to  designate  as 
a  harbor  of  refuge,  for  no  sailor  would  think  of  seeking  a  refuge  here 
in  a  storm ;  yet  a  breakwater  of  the  length  stated  would  shelter  a  small 
area  under  its  lee,  and  it  is  possible  to  regard  it  as  a  part  of  a  larger 
work  to  be  built  in  future  years,  which  may  cover  an  area  of  anchor- 
age of  some  acres,  where  vessels  could  lie  with  safety  during  southerly 
gales.  A  length  of  300  feet  extended  from  Graveyard  Poiut  would  do 
something  in  giving  cover  to  the  existing  wharf,  while  a  length  of  1,500 
or  2,000  feet,  suitably  projected,  could  be  made  to  shut  oft*  the  waves 
as  far  round  as  Fort  Point  or  farther,  and  give  safe  anchorage  in  good 
water  of  probably  50  and  100  acres  respectively. 

Thejport  thus  created  could  hardly  be  called  a  harbor  of  reftige,  for 
the  reason  above  given;  but  it  would  serve  to  accommodate  the  com- 
merce of  a  half  dozen  wharves,  more  or  less,  throughout  the  year,  with 
this  qualification,  that  while  vessels  under  the  lee  of  the  work  would 
be  safe  in  all  weather  it  would  be  dangerous  for  vessels  to  attempt  to 
enter  during  southerly  gales. 

It  appears  to  me  that  if  the  latter  interpretation  be  correct,  the 
report  ought  to  take  in  the  future,  and  should  determine  the  line  of  the 
work  so  that  a  future  would  be  possible.  Awaiting  the  construction 
that  is  to  be  put  upon  the  language  of  the  law,  recommendation  is 
reserved. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


Digitized  by  VjOOQlC 


3500      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

extract  from  rkport  of  mr.  jos.  g.  kkllky,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  <)rey.t  December  /.9,  1894. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  Port 
Orford,  Oreg.,  complying  with  your  letter  of  instructions  dated  October  15, 1894. 

Soundings  were  taken  on  radiating  lines  from  the  outer  part  of  three  high  points, 
known  as  Fort  Point,  Graveyard  Point,  and  Nellys  Point,  for  a  distance  of  l,10f 
feet,  at  spaces  of  50  feet;  also  two  lines  in  the  harbor. 

The  soundings  were  carefully  measured  in  pleasant  weather,  and  reduced  to  an 
average  lower  low  water  of  each  twenty  four  hours,  agreeing  with  several  high  and 
low  water  heights  given  in  the  tide  tables  for  this  place. 

The  pivot  points  for  the  sounding  lines  were  established  by  triangnlation  from  a 
base  on  the  center  line  of  Fifth  street  of  Port  Orford,  thus  connecting  with  the 
survey  of  the  town. 

Several  lines  of  soundings  were  made  to  conform  as  nearly  as  possible  to  the  orig- 
inal lines,  there  being  two  lines  from  Graveyard  Point,  two  lines  from  Nellys  Point, 
one  line  in  the  harbor  from  Battle  Rock,  and  one,  an  exteusion  of  a  line,  from  Grave- 
yard Point  beyond  the  1,100  feet. 

These  Hues  of  comparison  indicate  a  greater  depth  of  water  outward  from  Grave- 
yard Point  and  Nellys  Point,  while  close  in  shore  at  Fort  Point  and  the  different  coves 
the  water  seems  shallower. 

The  difference  in  depths  of  water  in  the  harl>orv  and  outward  from  Graveyard  Point 
and  Nellys  Point,  from  the  original  survey  vary  from  1  to  6  feet. 

Rocky  bottom  extends  out  from  Fort  Point  200  feet,  from  Graveyard  Point  200  feet, 
and  from  Nellys  Point  100  feet. 

Outside  of  these  distances  all  soundings  show  a  sand  bottom  so  compacted  and  of 
such  a  nature  that  it  is  impossible  to  sink  sounding  rods  (churning  or  driving  by 
hand)  deeper  than  18  inches. 

This  sand  bottom  is  a  splendid  holding  ground  for  anojiors,  it  being  stated  by  old 
residents  that  vessels  never  dra^  an  anchor  in  this  part,  however  rough  the  sea. 

The  shore  line  from  Fort  Point  west  to  the  straight  liue  of  the  ocean  is  very 
rugged,  the  sharp  points  being  steep  and  in  places  precipitous,  extending  to  heights 
of  about  50  feet  at  Fort  Point,  200  feet  at  Graveyard  Point,  250  feet  at  Nellys  Point, 
and  over 300  feet  at  the  outer  points  called  "The  Heads." 

The  water  line  is  so  steep  there  is  not  much  beach  exposed  at  low  water,  extending 
from  nothing  at  the  points  to  50  and  100  feet  wide  in  the  coves. 

Flowing  springs  of  fresh  water  are  found  in  the  coves  above  the  high- water  mark. 

The  shoreline  is  so  high,  and  in  many  places  covered  with  timber,  that  it  entirely 
shelters  the  harbor  from  the  northwest  winds,  making  the  same  a  good  roadstead  for 
the  summer  months. 

The  prevailing  storms  in  winter  come  from  the  southwest  and  due  south,  called 
here  a  "southeaster." 

During  several  of  these  storms  from  both  quarters  while  here  I  observed  that  a  high 
sea  and  heavy  swells,  forming  breakers,  occurred  during  a  southwester. 

At  the  beginning  of  a  southeaster  a  small  sea  runs  m  lines  parallel  to  the  shore, 
showing  white  caps,  but  little  surf  or  combers. 

The  crest  of  the  waves  in  a  heavy  sea  at  the  outer  point  of  the  heads  conform  to 
the  main  line  of  the  coast,  and  gradually  approach  the  inner  shore,  whioh  it  in  time 
becomes  parallel  to. 

The  crest  of  the  waves  form  a  line  at  Nellys  Point  south  16l  30'  east,  at  Graveyard 
Point  south  20°  east,  and  at  Fort  Point  south  46    40'  east. 

North  of  Port  Orford  stretches  a  great  plateau  to  the  Coquille  River,  being  from 
50  to  100  feet  in  elevation  above  sea  level,  4  to  5  miles  wide,  and  covered  mostly  with 
burnt  timber,  with  patches  of  green  fir  and  cedar: 

North  of  "The  Heads''  is  Lake  Orford,  having  an  area  of  over  300  acres  o£  fresh 
water  30  feet  in  depth. 

About  4  miles  north  is  the  mouth  of  Elk  River,  flowing  northwesterly  to  the  ocean ; 
6£  miles  is  Cape  Blanco  light;  7$  miles  is  the  mouth  of  Sixes  River,  flowing  westerly 
to  the  ocean;  12}  miles  is  the  mouth  of  Floras  Creek,  flowing  southwesterly  into 
Floras  Lake  and  then  into  the  ocean. 

All  of  these  streams  head  in  the  mountains  from  18  to  25  miles  distant  from  the 
ocean,  and  are  the  tributaries  to  over  100  sections  of  the  finest  timber  lands  of  tir  and 
cedar,  embracing  the  largest  body  of  Port  Orford  cedar  on  the  Pacific  Coast. 

At  the  head  waters  of  those  streams  are  found  large  deposits  of  coal,  chrome,  and 
copper,  while  on  Sixes  River  and  its  tributaries  are  good  placer  and  quartz  mines  of 
gold. 

The  bottom  lands  are  narrow  in  the  hills,  widening  out  through  the  platean  and 
along  the  coast. 
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Cattle  raising  and  dairy  farming  is  the  principal  pursuit,  there  being  made  at  the 
present  time  about  200  pounds  of  butter  annually  for  each  cow,  and  1,200  cows  giv- 
ing milk.    This  industry  is  iu  a  prosperous,  growing  condition. 

South  of  Port  Orford  to  Rogue  River  the  country  is  very  hilly,  having  small  streams 
flowing  into  the  ocean,  with  patches  of  rich  bottom  land  adjacent  and  open  grazing 
lands  on  the  hills. 

The  slopes  of  the  hills  are  covered  with  patches  of  fir  and  live  oak  timber,  the  bark 
of  which  is  used  for  tanning  purposes.  This  live  oak  belt  is  about  15  miles  long  and 
4  miles  wide,  two-thirds  of  the  growth  being  live  oak. 

One  hundred  cords  of  bark  has  been  cut  from  1  acre  of  land;  the  average  being 
about  25  cords. 

The  market  price*  of  bark  this  year  is  $9.50  per  cord;  freight,  $4.50  per  cord,  and 
cost  of  cutting  $1.25  per  cord.  Several  vessel  loads  have  been  shipped  from  Euchre 
Creek  this  year. 

Building  materials  of  rock,  sand,  gravel,  and  lumber,  in  the  immediate  vicinity  of 
Port  Orford  are  very  scattering. 

The  formation  ou  the  coast  is  a  mixture  of  saudstoue,  serpentine,  and  conglomerate 
rocks  in  all  oonceivable  shapes.  This  rock  is  a  soft,  blue  graystone,  suitable  for 
some  buildings,  but  too  soft  for  structures  exposed  to  the  action  of  the  sea. 

The  other  reck  along  the  coast  is  hard  and  soft;  in  places  very  shelly  and  brittle, 
fulling  to  pieces  on  working  and  exposure. 

A  hard  silica  sandstone  is  found  in  a  large  body  on  the  uortn  slope  of  Cape  Blanco, 
south  of  Sixes  River,  on  land  of  Patrick  Hughes,  suitable  for  building  construction, 
and  the  cheapest  to  get  at  for  a  medium-sized  structure  at  Port  Orford. 

Good  ledges  are  nearly  uncovered  and  will  require  very  littlo  stripping  to  open  a 
quarry  on  a  large  scale. 

Inland,  the  rock  formation  is  in  large  deposits  of  conglomerate  porphyry,  schist, 
and  granite,  with  seams  of  quartz  and  coal. 

The  granite  is  the  only  rock  suitable  for  building  purposes,  and  extends  from  north 
of  Elk  River  a  little  east  of  south  for  a  distance  of  over  9  miles  across  the  head 
waters  of  Brush  Creek.    Several  creeks  flow  in  deep  canyons  through  this  formation. 

The  true  granite  is  over  three-quarters  of  a  mile  wide,  dips  at  an  angle  of  45° 
toward  the  south,  extending  to  an  elevation  of  over  300  feet  above  the  bed  of  the 
creeks,  aud  is  iu  layers  of  different  thickness. 

The  color  is  light  gray,  the  composition  being  feldspar,  quartz,  hornblende,  and 
some  iron,  but  very  little  mica.  The  stone  is  very  tough  and  splits  well  with  the 
grain. 

The  best  place  to  open  a  quarry  is  on  the  branches  of  Brush  Creek,  where  fairly 
large  areas  of  solid  rock  are  exposed.  It  will  require  about  11  miles  of  railroad  over 
easy  grades  to  deliver  this  rock  at  Port  Orford,  which  can  be  built  at  an  expense  of 
about  $75,000  for  a  narrow-guage  road.  This  granite  belt  is  on  unsurveyed  Gov- 
ernment land. 

•  n  »  »  »  *  * 

No  sand  or  gravel  deposits  suitable  for  concrete  can  be  found  south  of  Port  Orford. 

Large  deposits  of  sand  and  pea  gravel  are  found  along  the  coast  from  the  mouth 
of  Lake  Orford  north  to  Elk  River. 

The  fine  gravel  is  often  covered  with  sand  along  the  lake  shores,  while  south  of 
Elk  River  for  a  distance  of  one-half  mile  is  a  large  layer  of  tine  gravel  about  250 
feet  wide  and  over  6  feet  deep.  Adjacent  to  this  gravel  is  a  large  body  of  coarse 
sand  on  the  shore  of  Elk  River. 

North  of  Port  Orford  about  5  miles,  and  extending  nearly  to  Sixes  River,  is  a  belt 
of  about  400  acres  of  fine  saw  and  pile  timber,  which  is  about  1  mile  long  and  two- 
thirds  of  a  mile  wide.  This  timber  is  along  the  line  of  a  railroad  going  from  Port 
Orford  to  the  sandstone  quarry  south  of  Sixes  River.  The  timber  is  on  land  of  Pat- 
rick Hughes,  J.-S.  Hughes,  and  estate  of  A.  Crawford  &  Co. 

For  any  medium-sized  structure  at  Port  Oxford  material  should  be  taken  from  this 
section,  requiring  about  7&  miles  of  railroad  with  switches,  using  about  3  miles  of 
tramway,  having  line  graded  aud  ties  laid  for  the  rails.. 

The  usage  of  the  tramway  and  all  rights  of  way  will  be  granted. 

Rock  and  timber  can  be  had  at  a  low  figure.  Sand  and  gravel  can  be  had  free  of 
cost.  To  obtain  large  quantities  of  sand  or  gravel  will  require  au  additional  switch 
and  side  track  about  1  mile  long. 

Small  amounts  of  sand  and  gravel  can  be  hauled  by  team  to  the  railroad  and  then 
by  cars  to  Port  Orford. 

Very  respectfully,  your  obedient  servant, 

Jos.  <et.  Kelley,  A 89t9 tan t  Engineer, 
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TT33. 

SURVEY  OF  COOS  RIVER,  OREGON. 

[Printed  in  House  Ex.  Doc.  No.  237,  Fifty  t hi nl  Congress,  third  Marion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  19,  1895. 
Sir  :  To  comply  with  the  requirements  of  the  river  and  harbor  act  of 
August  17, 1894,  a  survey  of  Coos  Eiver,  Oregon,  was  made  by  Capt, 
T.  W.  Symons,  Corps  of  Engineers,  and  I  have  now  the  honor  to  submit 
the  accompanying  copy  of  his  report,  dated  January  1, 1895,  with  map,* 
upon  the  subject. 

The  plan  of  improvement  proposed  by  Captain  Symons  provides  for 

removing  all  snags  which  are  troublesome  or  liable  to  soon  become  so, 

and  to  clear  the  bowlders  from  a  selected  channel  way  through  the 

shoals  50  feet  in  width.    The  total  estimated  cost  of  the  work  is  $5,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineer*. 
Hon.  1).  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  i,  1895. 

General:  In  compliance  with  instructions  contained  in  your  letter 
of  September  1, 1894, 1  have  the  honor  to  report  as  follows  upon  the 
survey  of  Coos  River,  Oregon : 

Coos  River  is  the  principal  tributary  of  Coos  Bay,  and  empties  into 
the  bay  at  its  head,  opposite  the  town  of  Marshfield.  At  5 J  miles  from 
its  mouth  it  divides  into  two  branches,  known  as  the  North  and  South 
forks.  The  river  has  a  small  drainage  area  on  the  western  slope  of 
the  Coast  Range  of  mountains,  and  flows  through  a  narrow  but  fertile 
valley.    The  tidal  influence  extends  for  about  8|  miles  up  each  fork. 

The  river  is  the  principal  and  almost  only  highway  of  commerce  in 
the  country  in  its  vicinity  and  has  great  value  to  the  people  living 
along  its  banks.  The  map  which  is  herewith  shows  the  general  plan 
of  the  river.  Upon  the  forks  the  head  of  navigation  is  shown.  From 
the  head  of  navigation  on  each  fork  down  to  the  bay  a  survey  of  the 
river  was  made  by  Mr.  J.  S.  Polhemus  and  Mr.  Morton  L.  Tower,  the 
results  of  which  were  platted  on  a  large  sheet,  which  is  on  file  in  this 
office,  aiid  from  which  the  map  sent  has  been  compiled. 

There  is  an  average  tide  of  about  5  feet  in  the  portion  of  the  river 
between  the  bay  and  head  of  navigation,  which  gives  ample  water  for 
purposes  of  navigation. 

The  obstructions  to  navigation  were  found  to  consist  of  snags  and 
bowlders.  In  making  the  survey  every  snag  observed  was  located 
and  it  was  found  that  there  were  800  of  them.  This  number  of  snags 
necessarily  varies,  some  being  washed  away  and  others  being  brought  in. 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  237,  Fifty-third  Congress,  third  session. 
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There  were  found,  to  be  five  bowlder  shoals,  the  bowlders  having 
been  brought  down  by  slides  in  the  steep  tributary  creek  ravines. 

The  plan  of  improvement  proposed  consists  in  removing  all  snags 
which  are  troublesome  or  liable  to  soon  become  so  aud  to  clear  the 
bowlders  from  a  selected  channel  way  through  the  shoals  50  feet  in 
width.  For  doing  this  work  it  is  proposed  to  borrow  from  the  plant 
used  in  the  improvement  of  the  entrance  to  Coos  Bay  such  as  can  be 
used  to  advantage  in  the  work  of  snagging  or  bowlder  removal  at 
such  times  as  it  can  be  spared.  It  may  also  be  found  advantageous  to 
use  the  dredge  to  be  built  for  improving  the  upper  harbor  of  Coos  Bay. 
In  making  the  estimate  of  cost,  therefore,  no  provision  is  made  for  the 
purchase  of  new  plant.  It  simply  covers  the  adapting  of  plant  on 
hand  or  which  will  be  on  hand  to  the  end  in  view  and  the  actual 
expense  of  doing  the  work. 

Estimate. 

Fitting  tip  the  snagging  outfit  by  borrowing  scows,  hoisting  engine,  diving 
apparatus,  and  some  tools  from  the  work  of  improving  entrance  to  Coos  Bay 
and  Harbor,  Oregon $600 

Removal  and  disposal  of  a  total  of  800  snags  from  both  forks  and  main  river, 
at  $3  each 2,400 

Clearing  of  a  passageway  50  feet  wide  and  3  feet  deep  at  mean  lower  low  tide 
through  5  bowlder  shoals,  at  $100  each 500 

Engineering,  office  expenses,  contingencies,  return  and  repair  of  plant  used,  etc.  1, 500 

Total 5,000 

The  report  of  Mr.  J.  S.  Polhemus,  assistant  engineer,  is  herewith. 
Very  resi>ectfully,  your  obedient  servant, 

Thomas  W.  Symons. 
Captain.  Corps  of  Engineer a. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal.,  January  8,  18f)5. 

Respectfully  forwarded.    Recommended. 

G.  11.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT  OF  MR.  J.  S.  POLUEMl'S,  ASSISTANT  ENGINEER. 

Empire  City,  Okeg.,  October  27, 1894. 

Captain:  In  accordance  with  the  instructions  contained  in  your  letter  of  the  10th 
of  September  I  have  the  honor  to  submit  the  following  report  on  the  survey  of 
Coos  Kiver,  Oregon,  with  a  view  to  its  improvement  from  the  head  of  navigation  on 
both  branches  to  its  mouth. 

The  field  work  was  executed  during  the  first  two  weeks  of  this  October  by  Mor- 
ton L.  Tower  after  a  careful  examination  by  myself  to  decide  upon  the  necessary 
ground  to  cover  in  order  to  form  an  accurate  estimate  of  the  cost  of  improvement. 

A  stadia  survey  was  made  and  soundings  taken  ou  the  following  shoals  aud 
obstructed  stretches  of  the  river,  viz : 

The  shoals  and  obstructed  channel  at  and  for  a  distance  below  the  head  of  navi- 
gation on  both  forks  of  the  river,  Caroline  Bar,  on  the  North  Fork,  and  the  shoals 
at  Yoakams  and  Carpenters,  on  the  South  Fork.    This  work  has  been  platted  on  a 
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scale  of  200  feet  to  the  inch,  which  map*  accompanies  this  report,  as  does  also  i 
township  map  including  the  whole  navigable  part  of  the  river  on  a  smaller  scale. 

The  soundings  were  reduced  to  meau  Tower  low  water  from  the  tidal  readings 
taken  by  the  Government  inspector,  Major  Tower,  at  the  quarry  during  the  survey. 

It  was  not  deemed  necessary  to  survey  the  balance  of  the  river  channel,  although 
it  was  carefully  observed  and  the  snags  counted  where  visible. 

The  conditiou  of  tho  river's  mouth  can  bo  seen  by  reference  to  the  Coast  Survey 
map  of  1892  (Coos  Bay.  No.  5984).  The  bed  of  the  river  to  the  head  of  navigation  is 
a  mixture  of  sand  and  mud.  , 

The  same  physical  and  commercial  conditions  of  the  river  prevail  as  mentioned  id 
my  report  to  you  of  an  examination  dated  October  8, 1892.  One  more  small  creamery 
has  been  started  on  the  South  Fork ;  otherwise  I  can  not  do  better  than  to  reiterate 
my  original  description,  as  follows: 

General  description.— The  North  and  South  forks,  which  unite  to  form  the  main 
Coos  River  about  6  miles  from  Marshfield,  are  fed  by  a  number  of  insignificant 
mountain  streams  which  take  their  rise  in  the  hills  along  the  eastern  border  of  Coos 
County. 

Coos  River  empties  into  Coos  Bay  nearly  opposite  the  town  of  Marshfield.  The 
tidal  influence  extends  up  both  forks  for  a  distance  of  about  8}  miles  from  the  junc- 
tion to  the  head  of  navigation  for  small  steamboats.  Beyond  the  forks  are  not 
navigable  for  small  boats  for  auy  distance. 

The  range  of  tide  is  only  slightly  diminished  in  going  up  the  river  and  is  about  5 
feet. 

At  the  mouth  of  Coos  River  there  is  a  mud  bar  formed  by  the  deposit  of  silt  brought 
down  the  river  during  the  freshets,  on  which  the  ruling  depth  is  about  4  feet  at  mean 
low  water. 

The  river  from  its  mouth  to  the  forks,  about  5|  miles,  is  moderately  straight  aud 
from  400  to  700  feet  in  width  and  navigable  at  any  stage  of  the  tide  for  boats  draw- 
ing 6  to  7  feet.    This  stretch  has  but  few  snags  which  need  removal. 

The  South  Fork  is  navigable  for  light-draft  steamers  at  high  water  to  the  head  of 
tide,  at  Mr.  McKnight's  place,  about  9  miles.  Along  the  upper  2  miles  the  ruling 
depth  at  low  tide  is  about  1  foot  aud  snags  and  rocks  are  more  frequent.  This  fork 
is  from  100  to  200  feet  wide, 

The  North  Fork  is  navigable  the  same  way  about  $£  miles  to  Mr.  Laird's  place, 
where  a  broad-gauge  railroad  S  miles  loug  brings  in  logs  for  the  California  Lumber 
Company.    It  is  about  the  same  width  as  the  South  Fork. 

The  water  in  the  river  is  generally  salt  for  several  miles  up  the  forks.  Freshets 
sometimes  occur,  when  the  river  rises  15  or  20  feet  and  overflows  its  banks. 

The  river  flows  in  a  valley  between  hills  from  300  to  800  feet  high  which  in  places 
slope  to  the  water  in  rocky  bluffs.  On  either  side  is  generally  a  strip  of  fertile  bot- 
tom, varying  in  width  from  a  couple  of  hundred  feet  to  half  a  mile,  and  is  nearly  all 
in  a  good  state  of  cultivation,  raising  hay,  oats,  potatoes,  and  fruit.  Several  hun- 
dred cows  are  supported  along  the  stream. 

Myrtle  grows  on  the  bottoms  aud  fir  on  the  hills,  especially  as  one  ascends  the 
tributaries.    The  bed  of  the  stream  is  for  the  most  part  of  sandy  mud. 

There  are  no  towns  on  the  river,  but  the  country  is  well  settled  and  the  farmers 
are  prosperous. 

A  creamery  with  a  $7,000  plant  was  started  on  the  river  this  year  (1892)  and  con- 
sumes about  9,000  pounds  of  milk  per  clay. 

'Three  small  steamers  ply  on  the  river  from  Marshfield,  the  Coos  River,  drawing 
about  3$  feet;  the  Milton,  about  4  feet;  and  the  launch  Butcher  Boy.  They  carry 
passengers,  hay,  milk,  beef,  cheese,  produce,  apples,  etc.,  and  tow  logs  and  scows. 

Some  years  from  5,000,000  to  15,000,000  feet  of  Iocs  come  out  of  Coos  River. 

The  Government  owns  a  stone  quarry  on  each  fork,  from  which  the  supply  of  stone 
for  the  jetty  at  the  bar  is  obtained.  • 

Scheme  of  improvement,— The  head  of  navigation  of  any  kind  is  at  McKnight's  place 
on  the  South  Fork,  and  at  the  junction  of  the  East  and  West  forks  on  the  North  Fork. 

The  obstructions  to  navigation  consist  of  sunken  snagt,  principally  of  fir,  myrtle, 
and  maple  of  various  sizes;  and  five  shoals  of  sandstone  bowlders  which  have  been 
carried  down  from  the  hillside  in  slides  in  the  small  aud  steep  creek  ravines,  as  shown 
on  the  map. 

With  the  removal  of  the  snags  and  portions  of  the  five  bowlder  shoals,  three  of 
which  are  on  the  South  Fork  and  two  on  the  North  Fork,  a  good  navigable  channel 
would  be  secured,  with  a  ruliug  depth  of  not  less  than  1  foot  at  mean  lower  low  tide 
to  the  head  of  navigation  on  both  brauches,  and  not  less  than  3  feet  at  the  same 
stage  of  tide  to  within  If  miles  of  the  head  of  navigation  on  the  South  Fork,  and 
to  within  half  a  mile  of  the  head  of  navigation  on  the  North  Fork. 


'  Omitted. 
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As  the  average  range  of  tide  is  nearly  5  feet  this  gives  ample  depth  for  all  require- 
ments of  commerce  and  is  all  the  people  ask  for,  especially  as  very  suitable  boats 
can  be  built  to  draw  not  over  2\  to  3  feet,  loaded,  and  none  of  those  now  plying  the 
waters  exceed  a  draft  of  4  feet. 

In  making  the  estimate  I  have  assumed  that  most  of  the  necessary  plant  for  fit- 
ting up  a  snag  puller,  for  the  removal  of  the  snags  and  bowlders,  can  be  borrowed  for 
six  or  eight  weeks  from  the  work  of  the  improvement  of  the  entrance  to  Coos  Bay, 
or  from  the  dredging  work  at  Marshfield,  with  advantage  to  the  Government  and 
no  detriment  to  those  works.  Eight  weeks  in  the  summer  should  afford  ample  time 
to  accomplish  the  work. 

Either  the  proposed  dredge  for  the  shoal  at  Marshfield  could  be  used,  or  one  of  our 
brush  scows  could  be  fitted  up  with  a  hoisting  engine  and  shear  legs. 

We  possess  a  diving  apparatus  and  steam  pump  and  other  tools  that  could  be  used. 
Very  respectfully,  your  obedient  servant, 

J.  S.  Polhemus,  Assistant  Engineer. 

Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U.  S.  J. 


TT34. 

SURVEY  OF  ALSEA  RIVER,  OREGON. 

iPrinted  in  House  Ex.  Doc.  No.  235,  Fifty- third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  January  19, 189$. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  1, 1895,  with  map,*  by  Capt.  T.  W.  Symons,  Corps  of 
Engineers,  of  the  results  of  a  survey  of  Alsea  Kiver,  Oregon,  made  to 
comply  with  the  requirements  of  the  river  and  harbor  act  of  August 
17,1894. 

The  project  submitted  by  Captain  Symons  proposes  the  improve- 
ment of  the  downstream  navigation  of  the  river  at  the  higher  stages 
from  the  forks  to  the  head  of  tide  by  the  removal  of  rocks  and  other 
obstructions,  at  an  estimated  cost  of  $3,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  1,  1895. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  the  Alsea  Eiver,  Oregon,  and  to  submit  plans  for  its  improve- 
ment, with  estimates  of  cost. 

In  making  this  survey  and  preparing  plans  and  estimates  I  have 
been  guided  by  the  preliminary  report  of  October  10, 1892,  approved 
by  Col.  G.  H.  Mendell,  division  engineer,  under  date  of  October  17, 
1892,  as  regards  the  character  of  the  improvement  to  be  provided. 

For  a  general  description  of  the  Alsea  River  and  valley  attention  is 
invited  to  the  report  of  this  preliminary  examination  published  in 
House  Ex.  Doc.  No.  53,  Fifty-second  Congress,  second  session. 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  235,  Fifty-third  Congress,  third  session. 
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Accompanying  this  report  is  a  map  of  the  Alsea  River  from  the  forks 
to  the  sea. 

The  work  proposed  to  be  done  and  covered  by  the  estimate  herewith 
has  in  view  the  improvement  of  the  downstream  navigation  of  the  river 
at  the  higher  stages  from  the  forks  to  the  head  of  tide. 

The  survey  of  the  river  was  made  by  Mr.  Holland  W.  Baker,  assistant 
engineer,  whose  report  is  herewith. 

A  line  of  levels  was  run  from  the  forks  to  the  head  of  tide.  The  total 
distance  by  river  between  these  points  is  31  miles,  and  the  total  fall  is 
248.57  feet.    This  gives  an  average  fall  to  the  river  of  8  feet  per  mile. 

The  obstructions  to  the  proposed  navigation  met  with  are  described 
in  Mr.  Baker's  report,  and  consists  of  isolated  rocks,  about  75  in  num- 
ber, a  few  pieces  of  bed  rock,  and  three  small  wooded  islands,  which 
collect  drift 

The  total  amount  of  work  required  in  the  improvement  of  the  river  is 
small,  but  its  isolation  will  render  it  somewhat  expensive  to  accomplish. 
It  is  probable  that  when  the  actual  work  of  improvement  is  undertaken, 
if  so  it  be,  that  there  will  be  changes  in  the  location  of  the  rocks,  and 
others  may  have  been  brought  in. 

The  total  estimated  cost  of  doing  the  work  required  is  $3,000 

Mr.  Baker's  report  gives  in  detail  the  work  which  it  is  proposed  to  do. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineer*. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Ool.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cat.,  January  8, 1895. 
Respectfully  forwarded.    Recommended. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT  OF  MR.  HOLLAND  W.  BAKER,  ASSISTANT  ENGINEER. 

Portland,  Oreg.,  October  10,  1894. 

Captain:  In  accordance  with  your  instructions,  I  left  Portland  on  the  18th  of 
September,  1894,  for  the  Alsea  River,  to  run  a  line  of  levels  from  the  upper  forks  of 
same  to  the  head  of  tide,  and  examine  the  river  en  route  for  the  purpose  of  locating 
the  more  serious  obstaoles  to  the  open-boat  navigation  in  vogue  thereon,  and  taking 
notes  sufficient  to  base  an  estimate  for  the  removal  of  such  obstructions  as  were 
found  to  be  necessary. 

I  took  a  rodman  and  camp  outfit  with  me,  proceeded  to  Corvallis  by  rail,  and  from 
thence  across  the  summit  of  the  Coast  Kange  into  the  upper  Alsea  Valley,  by  the 
only  available  means,  viz,  private  conveyance. 

Here  a  boatman  conversant  with  the  river  was  secured,  an  open  boat  14|  feet  by  4 
feet  constructed,  and  work  proceeded  with  down  the  river. 

Commencing  at  the  forks  of  the  upper  Alsea  River,  a  bench  mark  was  established 
upon  an  ash  tree  within  the  forks,  and  about  50  feet  above  them,  and  marked  by  a 
tenpenny  nail  driven  into  the  point  of  a  triangular  pyramid  cut  in  the  body  of  the 
tree,  near  the  root. 

The  line  of  levels  was  continued  down  to  Hoover  Rapids,  or  "  The  Falls,"  as  it  is 
more  commonly  called,  to  which  point  the  tides  from  the  bay  back  up,  and  here  they 
ended  upon  a  bench  mark,  marked  as  above  and  located  upon  an  alder  tree,  20  inches 
in  diameter,  situated  upon  the  right  bank,  abreast  of  the  foot  of  the  rapid,  50  feet 
from  same,  and  closely  adjacent  to  the  wagon  road  and  between  it  and  the  river. 
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The  difference  in  elevation  between  these  two  bench  marks,  as  thus  shown,  is 
235.20  feet,  and  the  difference  in  elevation  of  the  water  surface  at  the  forks  and  at 
the  head  of  Hoover  Rapids  at  low  stage  of  river  is  248.57  feet. 

No  attempt  was  made  at  measuring  distances  along  the  river,  the  data  regarding 
which  is  that  afforded  by  the  Land  Office  maps,  obtained  from  the  surveyor-general 
of  the  State.  All  of  the  other  figures  given,  aside  from  those  pertaining  to  levels, 
are  estimates  from  inspection. 

Without  rehearsing  in  any  way  the  arguments  and  statements  made  in  previous 
reports,  or  traversing  the  grounds  therein  gone  over,  it  may  be  added  that  the  Alsea 
River,  between  its  upper  forks  and  the  head  of  Hoover  Rapids,  meanders  a  length 
of  31  miles,  with  a  ruling  low-water  width  of  50  feet  down  to  its  confluence  with 
Five  Rivers,  a  distance  of  21f  miles,  and  of  80  feet  from  thence  down. 

It  is  essentially  a  mountain  torrent.  Its  average  low-water  slope  is  8  feet  per  mile, 
and  this  is  -quite  largely  massed  in  numerous  riffles  and  rapids,  with  intervening 
pools  of  still  water.  Its  bed  is  very  rocky,  being  largely  composed  of  a  sand  rock 
in  place  throughout  the  lower  two-thirds  of  the  portion  leveled,  with  numerous 
rocks,  both  loose  and  in  place,  encumbering  its  course  throughout. 

In  numerous  places  this  bed  rook  is  grooved  and  channeled  quite  uniformly  in 
courses  parallel  with  the  current  to  depths  of  3  feet  and  widths  of  3  to  5  feet,  with 
the  intervening  rock  ridges  averaging  18  inches  in  width. 

The  precipitous  nature  of  its  watershed  renders  the  river  very  flashy  in  its  rises 
and  falls,  either  one  quite  commonly  varying  6  or  more  feet  in  twenty -four  hours. 

With  water  at  the  nigh  stage,  a  boat  can  be  run  by  two  men  from  the  forks  to 
tidewater  in  six  hours. 

The  usual  sizes  of  boats  vary  from  28  feet  length  by  6  feet  beam  to  36  feet  length 
by  8  feet  beam,  and  will  carry  loads  of  from  10,000  to  16,000  pounds,  at  a  total  cost 
of  from  $16  to  $20  for  boat  (which  is  abandoned  after  one  trip)  and  help,  or  a  cost 
for  transportation  of  12i  to  16  cents  per  100  pounds. 

The  only  alternative  for  getting  out  the  products  of  the  Upper  Alsea  Valley  is  the 
tedious  and  costly  haul  over  the  rough  mountain  road  to  Corvallis,  the  cost  varying 
with  the  condition  of  the  road  from  50  cents  to  $1.25  per  100,  with  an  absolute  impos- 
sibility to  get  products  out  by  that  route  for  the  major  part  of  the  late  fall  and  winter 
seasons. 

At  low  water  it  is  impracticable  to  get  even  an  empty  boat  down  the  river. 

At  a  good  high  stage  one  accustomed  to  run  the  river  can  usually  succeed  in  get- 
ting a  loaded  boat  through  safely  notwithstanding  the  present  serious  impediments 
to  navigation,  but,  as  above  instanced,  the  high  stage  of  river  is  a  very  ephemeral 
thing,  and  the  fall  which  will  occur  in  a  very  few  hours  adds  greatly  to  the  dangers 
of  the  transit,  although  the  points  of  peculiar  danger  are  not  very  numerous,  being 
mainly  concentrated  at  the  various  rapids,  as  will  be  more  particularly  designated 
hereafter,  and  a  few  brushy  islands,  which  collect  drift  badly  at  times  of  high  water. 

With  these  places  improved  the  course  could  be  run  with  comparative  safety  at 
any  medium  stage  of  the  river.  This  alone  would  give  immediate  and  substantial 
relief.  To  do  more  than  this  would  be  useless*  unless  a  systematic  course  of  clearing 
the  channel  throughout  its  entire  length  were  attempted,  which  would  involve  a 
very  much  more  considerable  outlay  than  the  merits  of  the  question  would  justify. 
In  fact,  the  parties  most  in  interest  would  be  well  satisfied  if  these  especially  bad 
places  were  improved. 

They  are  as  follows : 

One-half  mile  below  the  forks  of  the  river  a  chain  of  loose  rocks  extends  across 
the  channel.  About  12  of  these  should  be  removed.  All  of  them  can  be  gotten  out 
of  the  way  with  crowbars,  etc. 

At  1}  miles  below  the  forks,  or  three-eights  of  a  mile  below  the  grist  and  saw 
mill,  are  a  dozen  loose  rocks  in  the  middle  of  the  channel  that  should  be  removed. 
They  stand  about  2  feet  out  of  water  at  low  stage,  and  can  be  removed  as  above. 

Tobacco  Rapids — These  rapids  are  located  4  miles  below  the  forks,  and  are  the  first 
very  serious  o'bstacles  encountered.  A  sharp  turn  in  the  river  above,  with  a  rocky 
island  directly  in  the  rapids,  narrowing  the  boat  channel  to  20  feet  in  width  with 
falls  therein  of  20  inches,  and  a  large  basalt  rock  at  the  falls  and  directly  in  the 
boat  channel  at  the  gorge  make  this  passage  a  bad  one. 

Just  above  this  is  a  fall  of  12  inches  at  low  water,  with  two  rocks  in  place  in  the 
line  of  the  falls  and  directly  in  the  boat  channel. 

These  three  rocks  should  be  removed,  and  will  require  blasting.  Their  total  volume 
does  not  exceed  8  cubic  yards. 

Wooded  Island  No.  l.—kt,  Garrison's  ranch,  7  miles  below  the  forks,  an  island  150 
feet  by  60  feet  in  dimensions  divides  the  river,  making  both  channels  narrow  and 
catching  drift  badly,  as  it  is  well  covered  with  heavy  brush  and  saplings  This 
should  be  cleared  off, 

Ten  miles  below  the  forks,  and  five-eights  of  a  mile  above  "  Devils  Jump  Off/' 
are  5  loose  rocks  of  about  one-half  cubic  yard  each  in  the  channel     They  stand  2 
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feet  out  of  low  water,  and  bother  Boine  at  medium  boating  stages.    They  should  be 
removed. 

"  Devils  Jump  Off."— This  is  located  10$  miles  below  the  forks  and  24  miles  below 
the  month  of  Salmon  Creek.  The  rapids  are  about  200  feet  in  length,  with  the  low- 
water  boat  channel  about  25  feet  wide.  The  low-water  fall  in  the  length  of  the 
rapids  is  6.89  feet.  The  rock  is  all  a  sandstone.  The  right  side  of  the  channel  i* 
a  flat  rock  ledge,  which,  toward  the  lower  end,  extends  completely  across  the  river, 
with  a  channel  14  feet  wide  worn  through  it  to  a  considerable  depth. 

There  are  about  30  loose  rocks  scattered  along  the  upper  portion  of  the  rapids, 
mostly  of  about  oue-third  of  a  cubic  yard  contents,  with  3  of  the  larger  ones  of 
about  2  cubic  yards  contents. 

At  the  lower  end  of  the  rapids,  and  directly  in  mid-channel,  are  2  sandstone 
rocks,  the  upper  one  measuring  9  cubic  yards,  and  the  lower  one  half  that  amount. 
They  are  well  surrounded  by  deep  water  and  need  only  to  be  well  shattered. 

Just  below  these  are  2  snags  18  inches  in  diameter,  which  have  remained  there 
two  and  four  years,  respectively,  and  are  a  menace  as  catchers  of  drift. 

The  rock  in  place  iu  this  section  is  smooth -surfaced,  and  although  at  medium 
stage  of  the  river,  and  in  fact  at  almost  any  stage  of  the  river,  boats  will  ground 
upon  them  more  or  less,  the  strong  current  forces  them  off  without  any  severe 
shock,  and  they  do  not  constitute  any  great  menace  to  boating;  but  the  loose  rocks 
at  the  upper  aud  lower  ends  of  the  reach  and  the  snags  are  more  serious  and  need 
removing.  Nearly  all  of  these  rocks  can  be  removed  readily  out  of  the  chaunel  and 
onto  the  bank.  A  few  only  will  require  blasting,  and  with  this  small  amount  of 
work  done  this  place  will  cease  to  he  formidable. 

Shovel  Handle.—  Three-eighths  of  a  mile  below  "Devils  Jump  Off"  is  "Shovel 
Handle,"  and  in  the  bend  above  this  are  three  troublesome  rocks,  the  worst  being 
the  smallest,  lying  directly  in  the  channel  between  the  others,  and  is  further  desig- 
nated by  a  small  willow  tree  or  large  twig  growing  in  a  crevice  in  same.  All  should 
be  removed. 

Wooded  Island  No.  2. — Eleven  and  one-half  miles  below  the  forks  is  a  small  wooded 
island,  150  feet  by  40  feet  in  dimensions,  similar  to  the  one  previously  described  and 
requiring  the  same  treatment  for  the  same  reasons. 

Digger  Creek  Rapids. — Just  above  the  mouth  of  Digger  Creek,  which  is  13  miles 
below  the  forks,  are  the  Digger  Creek  Rapids,  with  an  approximate  length  of  300 
feet,  width  of  50  feet,  and  fall  of  surface  at  low  water  of  5.16  feet. 

This  forms  a  very  bad  reach  of  river.  To  effectually  help  matters  will  require 
(referring  to  accompanying  sketch)  the  removal  of  the  loose  rocks  along  tbc  left 
bank,  a  half  dozen  of  those  at  the  lower  end  upon  the  right  bank,  and  about  20  feet 
of  the  outer  end  of  tho  reef  marked  A,  which  stands  about  3  feet  out  of  low  water. 

The  strong  current  in  the  approach  to  the  rapids  and  the  sharp  turn  required 
around  reef  B  will  almost  inevitably  throw  a  boat  upon  reef  C,  but  with  the  removal 
of  the  obstructions  mentioned,  reefs  Band  C  will  cease  to  be  a  menace  and  will 
doubtless  prove  beneficial  rather  than  otherwise,  as  they  will  tend  to  confine  the 
flow  to  the  newly  straightened  channel  along  the  left  bank. 

All  of  the  material  ie  a  soft  sandstone  and  the  loose  rocks  are  of  about  one  cubic 
yard  volume  each. 

Bound  Mountain  Rapids .— These  rapids  are  located  14  miles  below  the  forks  and  1 
mile  above  the  mouth  of  Fall  Creek.  The  low-water  surface  has  a  fall  of  10.47  feet 
At  the  head  the  section  is  wide,  with  a  discontinuous  rock  ledge  extendiug  nearly 
across  the  channel,  standing  at  low  water  3  feet  above  the  surface  on  the  lower  side 
of  ledge.  Several  rock  reefs  are  found  throughout  the  course  of  the  rapids,  with  the 
intervening  spaces  pretty  well  covered  with  loose  rocks.  Most  of  the  latter,  how- 
ever, are  found  along  the  middle  and  lower  portions  of  the  reach,  where  the  river 
section  narrows  and  a  comparatively  small  rise  covers  them  well.  The  rock  in  place 
is  smooth -surfaced,  and  boats  slide  over  them  without  serious  difficulty.  Formi- 
dable as  it  looks  at  low  water,  it  is  not  as  dangerous  in  the  boating  season  as  some 
other  sections,  and  with  the  removal  of  the  few  rocks  indicated  upon  the  sketch  will 
be  rendered  comparatively  safe. 

JVooded  Island  No.  3. — At  the  first  sharp  bend  in  the  river,  one- fourth  of  a  mile 
below  Fall  Creek,  an  island  200  feet  by  30  feet,  similar  to  those  previously  describod, 
requires  the  same  treatment. 

An  especially  bad  approach  to  this  island  renders  it  peculiarly  obnoxious  wheu 
drift  lodges  upon  it. 

Stone  Mountain  Rapids.— These  rapids  are  located  20}  miles  below  the  forks  and 
i£  miles  above  the  mouth  of  Five  Rivers.  They  are  200  feet  long  aud  have  a  low- 
water  slope  of  6.5  feet.  Half  a  dozen  of  the  worst  rocks  should  be  removed.  All  of 
them  are  loose  and  average  about  one-half  of  a  cubic  yard  each. 

The  Slide. — This  is  located  one-third  of  a  mile  below  Stone  Mountain  Rapids.  A 
medium-sized,  sharp-pointed,  pyramidal  rock,  directly  in  mid-channel  at  the  foot  of 
the  rapids,  is  the  only  serious  obstacle  to  be  removed. 
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Hellyan  Rapids.— Those  are  located  5|  miles  below  the  month  of  Five  Rivers.  One 
loose  rock  and  one  apparently  solid  one  of  about  two-thirds  cubic-yard  volumes  are 
the  only  serious  obstacles. 

McEwing  Rapids.— These  rapids  are  located  1|  miles  below  Hellyan  Rapids.  Two 
loose  rocks  lying  upon  the  left  bank  at  low  water,  almost  in  line  with  three  alders, 
10  inches  in  diameter,  are  the  main  obstructions. 

The  foregoing  constitute  the  principal  impediments  to  navigation  in  the  Alsea 
River  at  a  medium  stage  of  same,  from  the  forks  down  to  the  head  of  tide.  Below 
this  point  and  down  to  Waldport,  near  the  mouth  of  the  bay,  no  obstructions  exist 
to  the  passage  of  the  boats  coming  down  the  river. 

A  narrow  gravel  bar  one  half  mile  below  the  Tidewater  post-office  and  a  wide 
sand  bar  about  one-half  mile  across  the  crest  located  near  the  head  of  Alsea  Bay, 
upon  either  of  which  only  12  inches  of  water  is  to  be  found  at  extreme  low  tide, 
obstruct  the  navigation  of  this  portion  of  the  river  for  steamboats  or  any  craft 
requiring  any  great  depth  of  water. 

The  present  necessity  for  any  snch  craft  in  these  waters  is  not  very  apparent,  and 
should  an  emergency  arise  necessitating  their  occasional  appearances,  advantage  can 
be  taken  of  high  tides  for  snch  emergency. 

The  cost  of  any  adequate  and'  permanent  improvement  of  these  places  would  be 
considerable,  and  for  the  present,  with  its  very  limited  demand,  their  improvement 
would  scarcely  seem  advisable. 

The  improvement  of  the  river  proper,  as  above  outlined,  can  be  done  at  an  esti- 
mated cost  of  $3,000,  and  with  this  done  a  very  substantial  and  permanent  relief  will 
be  afforded  to  the  upper  Alsea  country. 

I  am,  Captain,  very  respectfully,  your  obedient  servant, 

Holland  W.  Baker, 
Assistant  Engineer, 

Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U.  S.  A. 


TT35. 

SURVEY  OF  NESTUCCA  RIVER,  OREGON,  FROM  TOWN  OF  WOODS  TO  THE 

OCEAN. 

[Printed  in  House  Ex.  Doc.  No.  224,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  January  18, 1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  1, 1895,  by  Capt.  T.  W.  Symons,  Corps  of  Engineers,  of 
the  results  of  a  survey  of  Nestucca  River,  Oregon,  from  town  of  Woods 
to  the  ocean,  made  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  August  17, 1894. 

Captain  Symons  submits  a  project  for  the  removal  of  a  rocky  reef 
which  forms  a  dangerous  obstruction  at  the  entrance  to  Nestucca  Bay, 
at  an  estimated  cost  of  $6,000,  and  states  that: 

No  estimate  is  made  for  the  improvement  of  the  river  between  the  cannery  and  the 
town  of  Woods,  it  furnishing  now  fairly  good  facilities  for  navigation  with  small 
boats,  and  the  situation  being  such  as  to  render  it  extremely  difficult,  if  not  impos- 
sible, to  make  any  betterment  of  a  marked  and  permanent  character. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.y  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  of  oapt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  1,  1895. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  <4  Nestucca  River,  Oregon,  from  town  of  Woods  to  the  ocean,* 
required  from  me  by  your  letter  of  September  1, 1894. 

House  Ex.  Doc.  No.  97,  Fifty-second  Congress,  second  session,  con 
tains  a  description  of  Nestucca  Bay,  This  document  is  a  report  on  the 
preliminary  examination  of  the  bay. 

The  work  found  necessary  at  Nestucca  Bay  in  the  interests  of  com 
merceaud  navigation  is  the  removal  of  a  rocky  reef  which  forms  a  dan- 
gerous obstruction  at  the  entrance  to  the  bay.  This  reef  is  100  feet  in 
length  and  from  24  to  30  feet  in  width,  and  it  rises  to  just  about  extreme 
low  water.  The  depth  of  water  around  the  reef  varies  from  12  feet 
along  the  seaboard  side  to  9  feet  at  the  channel  end  and  6  feet  on  the 
upper  or  bay  side. 

It  consists  of  a  soft  sandstone.  The  reef  lies  in  the  harbor  throat  in 
a  position  which  makes  it  especially  dangerous.  Its  exposed  condition 
will  also  make  it  somewhat  expensive  to  remove.  The  removal  of  this 
reef  would  render  it  much  safer  for  the  coasting  vessels,  which  pay  an 
occasional  visit  to  the  river,  to  enter  and  proceed  to  the  cannery  and 
leave  the  supplies  which  they  have  for  the  country  and  receive  the 
products  to  be  shipped  out. 

No  estimate  is  made  for  the  improvement  of  the  river  between  the 
cannery  and  the  town  of  Woods,  it  furnishing  now  fairly  good  facilities 
for  navigation  with  small  boats,  and  the  situation  being  such  as  to 
render  it  extremely  difficult,  if  not  impossible,  to  make  any  betterment 
of  a  marked  and  permanent  character. 

The  enormous  masses  of  loose,  drifting  sand  and  the  small  amount 
of  tidal  and  river  water  flowing  make  a  combination  which  is  practi- 
cally certain  to  render  abortive  any  attempt  to  make  and  maintain  a 
channel  throughout  the  length  of  the  river  sufficient  for  coasting  ves- 
sels at  ordiuary  stages  of  the  tide. 

It  is  proposed  to  remove  the  rock  to  a  depth  of  9  feet  at  low  water, 
and  the  estimate  is  made  accordingly. 

Estimate. 

Removal  1,000  cubic  yards  rock,  at  $5 $5,000 

Engineering,  superintendence,  office  expenses,  and  contingencies 1, 000 

Total 6,000 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  V.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  8.  Engineer  Office, 
San  Francisco,  Cal.,  January  8, 1895. 
Respectfully  forwarded.    Recommended. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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T  T  36. 

SURVEY  OF  NOOKSACK  RIVER,  WASHINGTON. 
[Printed  In  Houso  Ex.  Doc.  No.  276,  Fifty-third  Congrens,  tbinl  seta  ion.] 

office  of  the  chief  of  engineers, 

United  States  Army, 
Washington,  D.  ft,  January  26, 1895. 
8tr:  The  river  and  harbor  act  of  August  17, 1894,  makes  provision 
for  survey  of  Nooksack  River,  Washington,  and  the  duty  of  making 
the  survey  required  was  assigned  to  the  charge  of  Gapt.  Thos.  W. 
Symons,  Corps  of  Engineers.  1  have  now  the  honor  to  submit  the  accom- 
panying copy  of  report  of  January  14, 1895,  with  two  maps, #  by  Cap- 
tain Symons,  upon  the  survey  provided  for,  in  which  he  states  that  if 
the  mouth  could  be  opened  and  kept  open,  the  expense  of  keeping  the 
river  itself  free  from  snags  could  properly  be  borne  by  the  general 
appropriation  for  snagging  in  Puget  Sound  and  tributary  waters,  and 
no  estimate  is  therefore  made  for  this  work. 

Captain  Symons  states  that  the  great  trouble  with  the  navigation  of 
the  river  is  at  its  mouth,  aud  he  submits  two  alternate  plans  for 
improvement  at  that  point.  He  estimates  that  the  improvement  under 
either  plan  will  cost  $25,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  0/  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  14, 1895. 

General.  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Nooksack  River,  Washington,  required  from  me  by  your 
letter  of  September  1, 1894. 

The  Nooksack  River  rises  in  the  Cascade  Mountains  near  Mount 
Baker,  and  flows  generally  west,  emptying  into  Bellingham  Bay,  one 
of  the  numerous  portions  of  the  great  body  of  water  known  as  Puget 
Sound. 

It  is  a  mountain  streain,  subject  to  heavy  freshets,  and  rises  and  sub- 
sides with  great  rapidity.  The  river  drains  a  country  covered  with 
brush  and  timber,  and  the  freshets  bring  down  many  snags,  which,  lodg- 
ing in  different  places,  interfere  with  navigation. 

In  its  lower  portion  the  river  flows  through  a  low-lying  and  very  fer- 
tile valley.  Through  this  valley  it  flows  in  a  narrow  and  crooked  chan- 
nel, which  is  ever  changing  by  the  erosion  of  one  bank  and  building  up 
of  the  other.  The  tide  ebbs  and  flows  in  the  river,  and  there  is  gener- 
ally water  enough  for  small  river  steamboat  navigation  as  far  up  as 
Lynden,  21  miles  from  the  mouth,  which  must  be  considered  the  head 
of  navigation,  although  at  high  water  boats  could  go  a  little  farther  up. 


*  Omitted.    Printed  in  House  Ex.  Doc.  No.  276,  Fifty-third  Congress,  third  session. 
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In  the  river  proper  the  chief  difficulty  met  with  in  navigating  it  arises 
from  snags.  These  could  be  cleared  out  from  time  to  time  by  the  Gov- 
ernment snag  boat  if  it  could  get  into  the  river. 

No  estimate  is  made  for  this  work,  as  it  is  of  such  a  nature  that  it 
must  be  done  again  and  again,  and  can  be  most  properly  provided  for 
in  the  general  appropriation  for  operating  the  snag  boat  Skagit.  On 
account  of  the  condition  at  its  mouth,  the  snag  boat  is  seldom  able, 
however,  to  get  into  the  river. 

The  great  trouble  with  the  navigation  of  the  river  is  at  its  mouth. 
Here,  where  the  river  debouches  into  the  tide  flats,  booms  have  been 
built  for  catching  saw  logs,  and  these  constructions,  together  with  the 
logs  and  drift  of  all  kinds  caught  thereby,  have  very  effectually  closed 
the  river  to  ordinary  navigation.  It  is  now  almost  an  impossibility  for 
boats  to  get  into  the  river. 

Added  to  these  obstructions  is  the  great  area  of  tide  flats  about  the 
river's  mouth.  These  have  an  average  elevation  of  4  to  5  feet  above 
low  water,  and  act  as  a  dam  to  the  free  outflow  of  the  river.  Boats 
could,  however,  cross  these  flats  at  high  tide  and  get  into  the  river  were 
it  not  for  the  boom  and  jam. 

The  obstruction  of  the  entrance  to  the  river  by  the  Bellingham  Bay 
Boom  Company  has  been  the  subject  of  complaint  for  several  years,  and 
now  a  suit  has  been  brought  against  the  company  to  compel  it  to  alter 
its  booms  so  as  to  remove  their  obstructive,  character. 

The  company  has  pleaded  a  demurrer,  setting  forth  that  it  has  acquired 
rights  in  the  Kooksack  River  by  the  erection  of  valuable  and  costly 
improvements  prior  to  any  legislation  on  the  subject  of  Obstructions 
to  navigable  rivers  by  Congress.  It  insists  that  its  rights  are  vested 
and  valuable  property  rights,  and  can  not  be  taken  or  destroyed  with- 
out  full  compensation  by  due  process  of  law. 

The  case  has  not  yet  been  decided. 

Besides  the  direct  obstruction  to  navigation  by  blockading  the  river 
with  booms,  logs,  drift,  etc.,  great  damage  is  done  by  its  preventing  the 
free  outflow  of  the  river  during  freshets;  hereby  the  valley  lands  are 
overflowed,  and  great  annoyance  and  loss  caused. 

The  plan  to  be  adopted  for  the  improvement  of  the  river  will  depend 
on  the  validity  of  the  claim  of  the  boom  company.  The  map  herewith 
shows  the  situation  at  the  mouth  of  the  river. 

Two  alternate  plans  for  its  improvement  are  suggested. 

Plan  A. — If  the  courts  decide  that  the  boom  company  has  no  rights 
which  are  paramount  to  the  rights  of  the  United  States  to  make  any 
changes  or  improvements  which  may  be  deemed  in  the  interests  of  navi- 
gation, then  Plan  A  should  be  adopted  as  being  best  suited  to  afford  a 
good  entrance  to  the  river. 

This  plan  contemplates  the  opening  of  a  channel  way  through  the 
drift,  logs,  and  boom  next  to  the  main  shore,  and  between  the  shore  and 
Delta  Island,  and  thence  turning  eastwardly  out  into  the  wide  water, 
and  the  closing  of  the  channel  lying  to  the  north  of  Delta  Island,  known 
as  Steamboat  Channel. 

If  for  legal  reasons  it  is  deemed  best  not  to  adopt  this  plan,  then 
Plan  B  should  be  adopted.  This  contemplates  the  closure  of  the  chan- 
nel between  the  main  shore  and  Delta  Island,  and  the  training  of  the 
main  channel  to  the  north  and  east  of  Delta  Island  by  way  of  Steam- 
boat Channel. 

The  cost  of  either  of  these  plans  would  be  about  the  same,  and  either 
would  give  a  good  entrance  to  the  river,  accessible  at  any  time  when 
a  boat  could  cross  the  tide  flats.    It  is  believed  that  by  thus  confining 
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the  river  to  a  single  channel,  and  directing  it  in  a  single  channel  across 
the  tide  flats,  it  would  scour  out  and  maintain  a  reasonably  good  chan- 
nel across  the  flats. 

If  the  mouth  could  be  opened  and  kept  open,  the  expense  of  keeping 
the  river  itself  free  from  snags  could  properly  be  borne  by  the  general 
appropriation  for  snagging  in  Puget  Sound  and  tributary  waters. 
Therefore  no  estimate  is  made  for  this  work  here. 

The  estimated  cost  of  the  work  required  for  either  plan,  at  the  mouth 
of  the  river,  is  $25,000,  as  foDows: 

Plan  A. 

Removing  logjam,  drift,  and  boom  piles $5,000 

1,200  feet  training  dike  of  piles,  brush,  and  stone  at  $8 9, 600 

500  feet  pile  and  lumber  revetment,  at  $3 1, 500 

900  feet  training  dike  across  bead  of  Steamboat  Channel,  at  $7 6, 300 

Engineering,  superintendence,  and  contingencies 2, 600 

Total 25,000 

Plan  B. 

650  feet  training  dike  at  old  mouth,  at  $7 $4,550 

Removing  piling  and  jam,  head  Steamboat  Channel 500 

500  feet  dike  at  head  and  foot  of  Brush  Island,  at  $7 3, 500 

2,000  feet  dike,  east  side  Steamboat  Channel,  at  $7 14,000 

Engineering,  contingencies,  and  superintendence 2, 450 

Total .-  25,000 

Two  tracings  are  submitted;  one  of  the  entire  navigable  portion  of 
the  river,  and,  on  a  larger  scale,  one  of  the  mouth,  showing  the  alter- 
nate plans  as  proposed. 

The  report  of  Mr.  David  B.  Ogden,  who  made  the  survey,  is  here- 
with. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain j  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L^tau, 

Chief  M        W#Sy  U.  8.  A. 
(Through  Col.  6.  H.  Hfl        WRfc?  °f  Engineers,  Division  Engineer, 
Pacific  Division.)  ^BBB* 

I  First  indorsement.] 

U.  8.  Engineer  Office, 
San  Francisco,  Gal.,  January  19,  1895. 
Eespectfully  forwarded. 

I  agree  with  Captain  Symons  that  there  should  be  but  one  mouth  to 
the  river,  and  that  the  best  position  for  it  is  between  the  shore  and 
Delta  Island;  the  other  channel  to  be  closed. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT  OF  MR.   DAVID  B.   OGDEN,   ASSISTANT  ENGINEER. 

Portland,  Oreg.,  December  7, 1894. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the 
Nooksack  River,  State  of  Washington : 

In  accordance  with  your  instructions,  this  survey  was  to  include  an  especially 
detailed  examination  at  the  mouth  of  the  river,  accurately  locating  the  present 
boom  construction,  log  jam,  and  various  channels ;  also  an  examination  of  the  old 
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channel  to  Lnmmi  Bay,  and  a  general  survey  of  the  river  proper  from  the  crossing 
to  the  mouth. 

The  survey  was  begun  at  Everson,  29  mileB  from  the  mouth,  October  3,  and  the 
work  at  mouth  completed  October  23. 

Survey  of  rw/r  proper.— This  survey  was  confined  principally  to  the  adding  of 
topographical  and  hydrographical  details  to  sectional  field  plots  of  500  feet  scale, 
compiled  from  Laud  Office  maps  and  data.  Where  marked  differences  were  found 
between  the  plots  and  the  present  course  of  the  river  making  sketching  impracti- 
cable, the  river  was  relocated  with  reference  to  existing  section  lines  and  corners  by 
stadia  measurements  and  compass  bearings.  I  transmit  herewith  a  map  showing 
the  present  condition  and  location  of  the  river,  with  a  single  line  of  soundings 
taken  iu  channel,  expressed  in  feet.  By  reference  to  the  maps  it  will  be  noticed 
that  there  are  numerous  shoals  between  Lynden  and  Everson,  making  this  stretch 
of  river  practically  unnavigable  excepting  during  times  of  high  water. 

I  am  told  that  the  only  steamboat  that  ever  attempted  to  run  above  Lynden  reached 
"Schoolhouse  Landing,"  5  miles  farther  upstream,  and  could  get  no  farther,  and  on 
her  return  trip  she  bad  seven  holes  staved  in  her  hull  in  striking  bad  rocks  before 
reaching  Lynden.  These  rocks  I  was  unable  to  locate,  as  the  river  was  at  a  high 
stage  during  the  survey  in  this  section.  With  exception  of  two  short  shoals,  the 
river  below  Lynden  is  in  a  fairly  navigable  condition,  and  were  boats  but  able  to 
enter  at  the  mouth,  no  particular  trouble  would  be  experienced  in  reaching  Lynden 
at  any  season  of  the  year.  There  are  numerous  snags  and  leaniug  trees  in  this 
stretch  of  river,  the  removal  of  which  would  facilitate  navigation.  The  nature  of 
the  soil  forming  the  banks  of  the  river  is  such  that  it  yields  very  readily  to  the 
action  of  the  current,  hence  the  position  of  the  river  is  continually  shifting  and 
changing,  and  thus  an  enormous  amount  of  sediment  is,  carried  down  river  to  be 
deposited  in  the  stream  below  or  on  the  flats  at  its  mouth.  This  state  of  affairs 
can  not  well  be  prevented  except  by  a  complete  system  of  shore  protection  along  the 
entire  river,  for  should  the  cutting  away  be  prevented  at  one  point,  it  would  at  once 
begin  elsewhere. 

Examination  of  "Old  Channel.11— This  channel  never  having  been  meandered,  I  could 
secure  no  data  from  which  to  make  field  maps,  so  it  was  necessary  to  locate  the 

feneral  course  by  sketches  and  occasional  reference  by  stadia  to  known  section  lines, 
'he  accompanying  map  represents  approximately  the  location  of  this  channel.    The 
distance  from  its  head  to  the  mouth  ;it  Lummi  Bay  is  5£  miles. 

A  close  jam  of  logs  and  drift  now  closes  the  head  of  this  channel  so  that  little  or 
no  water  flows  into  it,  but  I  judge  from  the  present  heavy  cutting  of  the  bank  just 
above  the  head  of  this  channel  that  it  will  not  be  long  before  the  river  again  makes 
its  way  into  the  channel.  I  would  suggest,  if  it  is  thought  best  to  prevent  thin 
dividing  of  the  waters,  that  the  bank  above  the  head  be  protected  by  brush  and  stone 
riprap  for  several  hundred  feet.  At  ordinary  high*ti<Je  salt  water  flows  throughout 
the  entire  length  of  the  channel,  giving  a  depth  oXJhtfty  2  to  6  feet. 

I  am  informed  by  the  oldest  settlers  on  this  cuft4HJ  B|it  the  old  Indians  have  told 
them  that  the  river  has  not  run  through  here  ftttfl  B*  century.  The  use  of  this 
channel  as  the  only  outlet  for  the  Nooksack  HtvejM  H  be  objectionable  under  the 
most  favorable  conditions,  for  the  reason  tuat'UifUHH^raft  which  navigate  the  river 
would  find  it  very  dangerous  reaching  tfho  cities *ErBellinghanr  Bay,  having  to  pass 
through  the  rough  water  of  the  open  Sound. 

Survey  at  mouth. — Here  at  the  mouth  I  made  a  careful  instrumental  survey,  the 
results  of  which  arc  shown  on  the  accompanying  map.  I  found  the  mouth  of  the 
last-used  channel  entirely  blocked  up  by  a  jam  of  logs,  snags,  and  drift  2,000  feet  in 
length.  At  present  about  one- half  of  the  water  of  the  river  flows  under  and  through 
the  jam,  the  balance  being  forced  through  a  slough  near  bv,  known  as  "  Steamboat 
Channel,"  and  being  thus  divided,  it  flows  over  the  mud  flats  without  forming  any 
definite  channel.  This  jam  will  continue  to  increase  in  area  and  depth  as  time  goes 
on.  The  great  number  of  boom  piles  between  the  mouth  and  deep  water  is,  I  think, 
largely  responsible  for  the  formingof  this  jam,  though  possibly  not  entirely  so.  The 
general  tendency  of  this  boom  construction  would  naturally  be  to  lessen  the  depth, 
thus  causing  large  snags  to  ground  which  would  otherwise  have  likely  found  their 
way  out  to  sea,  and,  as  will  be  seen  from  the  map,  the  jam  could  not  move  out  at 
high  tide  if  it  were  afloat,  on  account  of  being  so  confined  by  the  boom  piles.  Until 
about  four  years  ago  the  main  channel  flowed  through  *'  McDonalds  Slough,"  but  this 
is  now  very  shallow  and  about  dry  at  low  tide. 

As  a  means  of  overcoming  the  difficulties  at  the  entrance  to  the  river  two  plans 
are  suggested : 

If  practicable,  the  most  advisable  plan,  on  account  of  its  straight  channel,  would 
be  that  of  cutting  out  and  removing  the  north  1,000  feet  of  the  present  jam,  together 
with  what  piling  aud  boom  construction  might  go  with  same,  and  the  construction 
of  pile  dikes  and  revetments,  as  shown  by  the  accompanying  sketch,  designated 
Plan  A. 
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The  second  plan  is  that  of  throwing  all  the  water  into  Steamboat  Channel,  allow- 
ing the  present  jam  to  remain  as  it  is.  This  would  necessitate  the  construction  of 
pile  dikes  across  the  present  mouth  and  also  at  the  head  of  several  other  sloughs,  as 
shown  on  the  accompanying  sketch,  designated  Plan  B. 

In  the  construction  of  either  plan  means  should  be  provided  for  letting  logs  through 
the  dike  at  the  present  mouth  into  the  boom. 

With  all  the  water  of  the  river  confined  and  concentrated  in  one  channel,  I  believe 
that  it  would  very  soon  scour  out  the  sand,  giving  sufficient  depth  to  accommodate 
such  light-draft  boats  as  would  navigate  on  the  Nooksack  River. 

Regarding  the  shipping  on  the  river,  I  am  informed  by  ranchers  who  have  farms 
adjoining  that  it  would  be  of  great  advantage  to  them  if  they  could  ship  by  boat  to 
the  cities  on  Bellingham  Bay  and  other  points  on  the  Sound,  instead  of  having 
to  depend  upon  teams.  One  rancher,  living  near  Lynden,  shipped  his  crop  of  pota- 
toes in  1892  to  Seattle  on  the  steamboat  Minnie  M>  which  was  then  on  the  river,  and 
it  cost  him  but  $4  per  ton,  and  it  now  costs  him  about  the  same  by  team  to  Whatcom. 
Freight  rates  by  team  from  Lynden  to  Whatcom  are  $3  to  $5  per  ton,  while  I  am 
informed  that  it  could  be  handled  by  steamboat  for  $1  per  ton  The  last  boat  able 
to  get  up  river  reached  Lynden  about  April  1,  this  year. 

The  accompanying  maps,  transmitted  herewith,  form  part  of  this  report,  all  of 
which  is  very  respectfully  submitted. 


Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U.  S.  A. 


David  B.  Ogden,  Assistant  Engineer. 


TT  37. 


PLANS  AND  ESTIMATES    FOR  THE    IMPROVEMENT  OF  THE   KOOTENAI 

RIVER,  IDAHO. 

[Printed  in  House  Ex.  Doc.  No.  233.  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  19,  1895. 
Sir:  In  accordance  with  tbe  requirements  of  the  river  and  harbor 
act  of  August  17, 1894,  a  survey  of  Kootenai  River,  Idaho,  was  made 
by  Capt.  T.  W.  Symons,  Corps  of  Engineers,  and  I  have  now  the  honor 
to  submit  the  accompanying  copy  of  his  report,  dated  January  1, 1895, 
upon  the  subject. 

The  plan  of  improvement  proposed  by  Captain  Symons  contemplates 
removal  of  snags  and  overhanging  trees  from  the  river  between  Bon- 
iiers  Ferry  and  the  international  boundary  line,  at  a  total  estimated  cost 
of  $5,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Or  eg.,  January  1,  1895. 
General:  I  have  the  honor  to  submit  the  following  report  in  refer- 
ence to  the  Kootenai  Kiver,  required  by  your  letter  of  September  1, 
1894. 
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The  terms  of  the  law  relating  to  this  item  are  as  follows : 

The  Secretary  of  War  iB  hereby  directed  to  prepare  and  Bubmit  plans  and  estimates 
for  the  improvement  of  the  Kootenai  River,  Idaho,  as  recommended  by  Captain 
Symons  in  the  preliminary  examination  submitted  by  him  under  date  of  October 
twelfth,  eighteen  hundred  and  ninety- two. 

The  substance  of  my  report  on  the  preliminary  examination  was  that 
the  Kootenai  River  was  worthy  of  improvement  to  the  extent  of  remov- 
ing the  snags  in  the  river  which  are  dangerous  to  navigation  or  liable 
to  become  so. 

Investigation  reveals  the  fact  that  the  condition  of  the  river  is  prac- 
tically the  same  as  when  my  former  report  of  October  12, 1892,  was 
written.  There  is  a  large  but  uncounted  number  of  snags  which  inter- 
fere to  a  greater  or  less  extent  with  navigation.  There  is  a  number  of 
trees  along  the  banks  which  are  being  undermined  and  will  soon  be  in 
the  river.  It  is  believed  that  the  best  and  most  economical  method  of 
removing  these  snags  and  overhanging  trees  will  be  by  hiring  one  of 
the  steamboats  on  the  river,  provided  with  a  steam  capstan  and  with 
an  ample  supply  of  lines  and  blocks  to  do  the  work.  Such  a  boat,  in 
connection  with  a  liberal  supply  of  giant  powder  for  breaking  up  such 
snags  as  are  beyond  the  power  of  the  boat  to  handle  otherwise,  will 
enable  the  work  of  clearing  out  the  river  to  be  done  expeditiously  and 
cheaply. 

It  is  estimated  that  a  boat  properly  rigged  up  will  require  about  three 
months  to  remove  all  the  snags  and  overhanging  trees  between  Bonners 
Ferry  and  the  boundary  line.  Such  a  boat  with  a  full  crew  will  cost 
about  $1,200  per  month. 

Estimate. 

Hire  of  steamer  for  three  months,  at  $1,200 $3,600 

1,000  pounds  of  giant  powder,  at  30  cents 300 

Extra  rope  and  tackle 200 

4,100 
Engineering  and  office  expenses 900 

Total 5,000 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Gal.,  January  8, 1895. 
Respectfully  forwarded.    Recommended. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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T  T  38, 

survey  of  grays  harbor  and  its  bar  entrance,  washington, 
with  a  view  to  the  improvement  op  its  channels. 

United  States  Engineer  Office, 

Portland,  Oreg.,  March  20, 1895. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  Grays  Harbor  and  its  bar  entrance,  Washington,  "with  a 
view  to  the  improvement  of  its  channels,"  and  estimates  of  the  cost  of 
improvement 

Report — The  inner  portion  of  Grays  Harbor  having  been  the  subject 
of  a  special  examination  and  survey,  and  being  under  improvement 
with  an  appropriation  specially  made  therefor,  the  above-quoted  item 
in  the  river  and  harbor  bill  is  interpreted  to  refer  exclusively  to  the 
entrance  to  the  harbor. 

The  survey  of  the  harbor  entrance  was  made  by  Mr.  J.  M.  Clapp, 
assistant  engineer,  in  October,  1894.  The  results  of  his  survey  are 
shown  on  the  accompanying  map  of  the  entrance  to  Grays  Harbor, 
and  upon  which  is  indicated  the  location  of  the  jetty  proposed  for  the 
improvement  of  the  entrance. 

The  soundings  on  the  map  are  in  feet,  and  are  referred  to  the  mean 
of  the  lower  low  waters. 

The  survey  shows  maximum  depths  in  the  harbor  throat  of  100  feet. 

A  single  broad  waterway  extends  for  more  than  2  miles  from  the  har- 
bor throat  out  to  sea,  with  depths  gradually  diminishing  from  100  feet 
to  30  feet. 

Between  this  deep  waterway  and  the  open  sea  lies  the  usual  bar, 
convex  to  the  sea  and  connected  with  the  spits  which  jut  out  from 
Points  Brown  and  Hanson.  The  spit  from  Point  Brown  is  known  as 
the  North  Spit,  and  that  from  Point  Hanson  is  South  or  Trustee  Spit. 

Across  this  bar  there  is  no  well-defined,  decided,  permanent  channel. 
The  best  water  was  found  at  the  time  of  the  survey  to  be  in  a  line 
southwesterly  from  Buoy  No.  2.  This  was  the  channel  used  by  tugs 
and  boats  entering  the  harbor,  and  was  marked  by  a  mid-channel  buoy. 
The  survey  shows  that  fully  as  good  a  channel  existed  to  the  east  of 
this,  running  more  nearly  due  south.  There  is  also  shown  nearly  as 
good  a  channel  to  the  northwest,  and  also  a  fairly  good  one  nearly 
due  west. 

The  governing  depth  on  the  bar  in  the  south  and  southwest  channels 
shown  was  13  feet  at  mean  lower  low  water.  In  the  northwest  channel 
it  was  12  feet. 

The  general  average  distance  between  the  inner  and  outer  18-foot 
curves  is  one-half  mile.  The  region  between  the  two  curves  was  found 
to  be  irregular  with  lumps  and  depressions. 

Upon  the  map  is  given  a  cross  section  of  the  harbor  throat  from 
Point  Brown  to  Point  Hanson,  and  also  a  profile  through  the  harbor 
throat  and  outer  waterway,  and  along  various  lines  across  the  bar. 

There  is  also  giveu  upon  the  map  a  longitudinal  profile  of  the  pro- 
posed jetty,  and  an  enlarged  cross  section  of  the  same. 

A  vicinity  map  is  given  on  the  same  sheet. 

General  description. — The  entrance  to  Grays  Harbor  from  the  Pacific 
Ocean  lies  in  latitude  46°  55'  north,  being  45  miles  north  of  the  mouth 
of  the  Columbia  River. 

The  harbor  has  a  length  from  east  to  west  of  17  miles,  and  from  north 
to  south  a  maximum  breadth  of  14  miles.     There  are  a  number  of 
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rivers  tributary  to  the  harbor,  the  principal  ones  being  the  ChehaJis, 
Satsop,  \Vynooche,  Wishkah,  Hoquiam,  and  Humptulips,  all  of  which 
come  from  the  east  and  north.  There  are  two  main  channels  crossing 
the  harbor  from  east  to  west — the  north  and  south  channels,  of  which 
the  north  channel  is  the  principal  one  and  the  one  undergoing  improve- 
ment at  its  upi>er  end. 

A  large  part  of  the  harbor  is  occupied  by  tide  flats,  bare  at  low  water. 
The  total  tidal  area  of  the  harbor  is  estimated  at  96.8  square  miles. 
At  low  tide  the  area  covered  by  water  is  estimated  at  30.6  square  miles, 
or  less  than  one- third  of  the  total  area.  The  average  range  of  the  tide 
is  8.4  feet,  with  a  maximum  range  of  12.9  feet. 

The  low  water  area  consists  of  a  number  of  channels  running  through 
and  between  mud  and  sand  flats.  The  banks  of  these  channels  are 
quite  steep,  so  that  the  water  does  not  begin  to  overflow  the  flats  until 
it  has  risen  about  2  feet  above  mean  low  water.  At  about  5.2  feet  above 
mean  low  water,  the  flats  are  completely  covered.  Between  this  stage 
and  mean  high  water,  there  is  no  considerable  increase  in  area. 

From  the  best  data  available,  it  is  estimated  that  the  volume  of  water 
displaced  during  a  mean  tide  of  8.4  feet,  is  16,000,000,000  cubic  feet 
Assuming  the  tide  to  run  out  for  six  hours,  this  gives  an  outflow  of 
748,000  cubic  feet  per  second. 

The  volume  of  water  displaced  during  a  maximum  tide  amounts  to 
24,000,000,000  cubic  feet,  which,  assuming  the  run  out  to  cover  six 
hours  of  time,  makes  a  discharge  of  about  1,100,000  cubic  feet  per 
second. 

The  harbor  throat  lies  between  two  low,  sandy  peninsulas,  terminat- 
ing on  the  north  of  the  entrance  in  a  point  known  as  Point  Brown 
and  on  the  south  of  the  entrance  in  a  point  known  as  Point  Hanson. 
The  distance  between  high- water  lines  on  these  two  points  was,  at  the 
time  of  Mr.  Clapp's  survey,  12,500  feet.  These  points  have  at  times 
had  names  differing  from  those  mentioned  above.  Locally,  the  north 
point  is  often  spoken  of  as  Damons  Point  and  the  south  as  Petersons 
Point. 

On  the  north  of  the  entrance  the  extreme  limit  of  Point  Brown  is  a 
ribbon  of  sand  partially  encircling  the  main  higher  land,  and  separated 
therefrom  by  a  tidal  lagoon  called  Johns  Bay. 

The  same  peculiar  formation,  but  less  marked,  exhibits  itself  on  the 
south.  Maps  of  the  entrance  made  at  different  periods  show  marked 
changes  in  the  formation  about  these  limiting  points. 

There  seems  to  be  a  definite  cycle  of  changes  in  the  end  of  the  north 
spit  abreast  of  the  harbor  throat.  First,  there  is  an  island  near  the 
deep  water  shown  on  the  1862  map  as  Eld  Island.  This  island  gradu- 
ally works  to  the  north  and  finally  attaches  itself  to  and  encircles  Point 
Brown,  as  shown  on  the  1883  and  1891  maps.  This  ribbon  gradually 
wears  away  as  shown  on  the  1894  map,  and  as  this  proceeds  the  island 
begins  to  form  near  the  deep  channel  toward  Point  Hanson.  This 
island  is  now  in  process  of  formation,  although  it  was  not  possible  at 
the  time  of  the  recent  survey  to  get  any  definite  soundings  on  it  to 
show  it  on  the  map.    It  is  however  indicated  in  position. 

The  changes  about  Point  Hanson  are  less  in  extent  than  those  about 
Point  Brown.  The  1862  map  shows  an  extension  of  the  Point  Hanson 
sands  farther  to  the  north  than  they  appear  at  any  subsequent  period. 

Deep  water  in  the  harbor  throat  lies  next  to  Point  Hanson  and  occu- 
pies about  one-third  of  the  width  between  it  and  Poiut  Brown.  The 
other  two-thirds  is  occupied  by  the  changeable  sandspit  above  described, 
which  is  partly  bare  at  extreme  low  tide.    In  the  harbor  throat  the 
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flowing  waters  have  gouged  a  deep  hole.  Tbe  greatest  depth  found  by 
Mr.  Clapp  was  100  feet,  but  depths  as  great  as  100  feet  are  shown  on 
some  of  the  Coast  Survey  charts. 

The  cross-sectional  areas  of  the  channel  between  Points  Brown  and 
Hanson  are  as  follows: 

Square  feet. 

At  mean  high  tide 293,760 

At  mean  tide 245, 960 

At  mean  low  tide 200, 560 

This  would  give,  in  an  ordinary  tide,  an  average  velocity  through  the 
harbor  throat  of  3.04  feet  per  second,  or  about  2  miles  per  hour.  In  a 
maximum  tide  this  average  velocity  would  be  increased  to  4.47  feet  per 
second,  or  about  3  miles  per  hour. 

Points  Brown  and  Hanson  are  the  terminations  of  low  peninsulas 
which  separate  Grays  Harbor  from  the  ocean. 

The  Point  Brown  Peninsula  is  about  7  miles  long  and  the  Point 
Hanson  Peninsula  about  4  miles  long.  Both  average  about  1  mile  in 
width,  and  both  are  covered  with  a  dense  jungle  of  timber  to  within 
about  a  mile  and  a  half  of  their  extreme  ends. 

In  front  of  the  entrance  to  Grays  Harbor  the  100- fathom  curve  lies 
32J  statute  miles  from  the  general  shore  line.  The  10-fathom  curve 
lies  4£  statute  miles  in  front  of  the  general  shore  line.  This  gives  a 
general  slope  to  the  ocean  bed  in  front  of  the  harbor  of  3.2  fathoms 
or  19.2  feet  per  statute  mile.  The  10-fathom  curve  lies  but  about  3,000 
feet  in  front  of  the  outer  3  fathom  curve  of  the  bar.  This  gives  a  very 
steep  slope  in  front  of  the  bar  of  1.4  feet  in  100  feet,  a  slope  which  is 
very  conducive  to  the  success  of  the  plan  of  improvement  proposed,  as 
the  bar  will  not  be  readily  formed  in  advance  of  its  present  position 
after  a  deep  channel  is  scoured  across  it. 

The  Grays  Harbor  Bar  projects  beyond  the  general  coast  line  in  a 
crescent  shape,  as  is  well  shown  on  Coast  Survey  charts  Kos.  6100  and 
6400.    The  material  of  the  bar  is  a  fine  gray  sand. 

Directly  opposite  the  entrance  the  outer  3-fathom  curve  is  beyond 
the  middle  of  the  harbor  throat,  a  distance  of  4  miles. 

The  general  distance  between  the  inner  and  outer  3-fathom  curves 
varies  greatly,  but  it  may  be  said  to  be  approximately  one-half  mile  in 
the  vicinity  of  the  bar  channel. 

From  the  most  accurate  information  available,  it  is  ascertained  that 
the  best  bar  channel  varies  in  depth  from  12  to  20  feet,  and  in  direction 
from  nearly  south  to  northwest. 

As  nearly  as  can  be  ascertained  it  is  learned  that  there  is  a  great 
cyclic  change  in  the  bar  channel,  occurring  in  about  thirty-five  to  forty 
years,  and  a  lesser  one  occurring  at  short  and  irregular  intervals. 

The  greater  movement  seems  to  follow  or  be  coexistent  with  the 
building  up  and  movement  of  the  sand  island  off  the  southern  end  of 
Point  Brown.  When  the  island  is  well  formed  the  best  entrance  chan- 
nel is  to  the  northwest,  and  as  the  island  travels  north  the  channel 
travels  south.  The  entrance  channel  is  at  its  best  when  leading  out 
to  the  southwest. 

From  this  position  it  swings  gradually  around  to  the  south,  until  it 
reaches  a  direction  that  is  nearly  due  south.  As  this  movement  takes 
place  the  channel  becomes  deeper,  but  narrow  and  crooked,  and  imme- 
diately following  this  it  breaks  out  to  the  west  and  commences  to  swing 
around  to  the  southward  again.  The  smaller  movement,  from  west 
around  to  south,  occurs  many  times  more  than  the  greater. 

This  cyclic  movement  of  the  channel  has  an  important  bearing  upon 
the  plan  of  improvement  recommended. 
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During  the  winter,  when  the  southwest  storms  prevail,  the  water  is 
deeper  in  the  entrance  channel  than  during  the  summer.  This  is 
attributed  to  the  heavy  freshets  more  than  counteracting  the  efforts  of 
the  storm  to  close  the  bar.  The  bar  channel  closes  to  some  extent  dur- 
ing the  summer,  when  the  milder  northwest  winds  prevail,  when  the 
sands  of  the  higher  spits  and  beaches  are  dry,  when  the  ebb  and  flow 
of  the  tide  is  small,  and  when  there  are  no  freshets. 

Littoral  current — In  the  vicinity  of  Grays  Harbor  there  is  a  littoral 
current,  the  general  resultant  of  which  tends  to  the  north. 

This  general  current  to  the  northward  is  ordinarily  considered  as 
the  eddy  caused  by  the  southward  flowing  Japanese  Gulf  Stream.  It 
is  noted  all  along  the  coast  and  has  received  the  name  of  the  Davidson 
Inshore  Eddy  Current. 

While  the  resultant  littoral  current  is  to  the  north,  it  ordinarily 
follows  the  direction  of  the  prevailing  winds,  moving  to  the  southward 
in  summer  and  to  the  northward  during  winter.  In  intensity  it  is  said 
to  reach  as  high  as  2J  miles  per  hour  either  way. 

Surveys. — There  have  been  five  surveys  of  the  Grays  Harbor  entrance 
made,  covering  a  period  of  thirty-two  years.  Three  were  made  by  the 
Coast  Survey  in  1862,  1883,  and  1891,  and  two  by  the  U.  S.  Engineer 
Department,  1881  and  1894. 

Charts  of  the  first  four  of  these  surveys,  reduced  to  the  same  scale, 
nsheij  are  herewith.  The  survey  of  1894  is  shown  on  a  separate  map 
on  a  scale  of  ^oi& o- 

The  bar  and  bar  channel  shown  on  all  these  charts  are  similar,  except 
those  shown  on  the  1862  chart. 

In*  1862  the  bar  channel  was  to  the  northwest  of  the  harbor  throat; 
in  all  the  others  it  is  to  the  southwest.  The  complete  charts  of  1891 
and  1894  show  the  bar  to  be  in  a  lumpy  condition.  The  survey  of 
1894  shows  almost  as  good  water  in  a  nearly  due  south  course  as  in  the 
southwest  course,  and  it  is  understood  that  pilots  are  now  using  this 
southerly  channel.  It  also  shows  almost  as  good  water  in  a  westerly 
and  northwesterly  direction  as  in  the  channel  to  the  southwest.  The 
survey  of  1862  shows  but  one  channel,  the  one  leading  to  the  north- 
west. It  is  quite  possible,  and  in  my  opinion  very  probable,  that  a  good 
channel  existed  also  to  the  southwest,  although  not  shown  on  the  chart 
The  survey  was  made  iu  a  sailing  brig,  and  the  soundings  were  appar- 
ently almost  entirely  confined  to  the  waterway  leading  out  to  the  north- 
west, which  was  probably  the  best-known  channel  at  the  time.  No 
soundings  are  shown  to  the  south  and  southwest. 

There  is  another  condition  bearing  upon  the  question  of  improvement 
which  is  not  fully  shown  on  the  charts.  This  is  the  existence  of  a  chan- 
nel leading  to  the  south  around  and  close  in  to  Point  Hanson.  This  is 
indicated  on  the  map  of  1862,  and  slightly  on  the  map  of  1881,  and  was 
observed  but  not  surveyed  by  Mr.  Clapp  in  1894.  It  is  marked  on  his 
map  as  Canoe  Channel  from  the  fact  that  it  is  used  by  fishermen  and 
and  others  going  in  and  out  in  small  boats  in  smooth  weather. 

Plan  of  improvement — The  plan  proposed  for  the  improvement  of  the 
entrance  to  Grays  Harbor  is  based  upon  the  theory  of  controlling  the 
ebbing  and  flooding  waters  to  a  sufficient  extent  to  concentrate  and 
direct  upon  the  bar  in  a  fixed  location  a  much  greater  portion  thereof 
than  would  naturally  go  there,  thereby  scouring  a  channel  across  the 
bar  of  depth  ample  for  all  purposes  of  navigation  and  permanent  iu 
position. 

The  large  tidal  volume  and  discharge  from  Grays  Harbor  furnish  the 
means,  if  properly  directed,  to  secure  a  bar  channel  of  satisfactory 
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depth.  The  ordinary  mean  tidal  discharge  is  estimated  at  748,000  cubic 
feet  per  second.  Its  tremendous  scouring  effect  is  shown  at  the  harbor 
throat,  where,  as  long  as  the  harbor  has  been  known,  depths  of  100  feet 
have  been  maintained. 

It  is  recognized  that  in  order  to  produce  a  satisfactory  channel  it  is 
necessary  to  add  to  a  natural  channel  but  a  limited  proportion  of  the 
ebbing  and  flooding  waters  now  going  elsewhere,  provided  these  waters 
can  be  kept  flowing  there  permanently.  In  other  words,  it  is  by  no 
means  necessary,  as  it  is  not  desirable,  to  direct  all  the  ebbing  and  flood- 
ing waters  into  a  single  narrow  bar  channel. 

It  is  also  recognized  that  the  safety  of  any  controlling  works  demand 
that  but  a  small  proportion  of  the  flowing  waters  be  fully  controlled  by 
artificial  means. 

Based  upon  the  ordinarily  accepted  theories  of  harbor  improvement, 
as  shown  by  the  plans  adopted  for  various  places  in  the  United  States, 
the  plan  for  Grays  Harbor  would  be  to  confine  the  outflowing  and  inflow- 
ing waters  between  two  jetties  more  or  less  parallel  and  converging  upon 
the  bar  to  a  sufficient  distance  apart  to  concentrate  and  direct  the  waters 
in  a  single  bar  channel. 

Kecent  experiences  and  consideration  of  the  subject  convince  me, 
however,  that  at  Grays  Harbor  this  ordinary  plan  can  be  deviated  from, 
and  that  one  jetty,  if  properly  located,  will  accomplish  results  fully  as 
good  as  two,  at  a  vastly  less  cost  and  without  any  undue  or  destructive 
strain  upon  the  structure  from  the  developed  currents. 

At  Coos  Bay,  the  one  jetty  that  has  been  built  has  caused  a  bar 
channel  to  be  developed  and  maintained  fully  equal  to  that  which  it 
was  hoped  to  accomplish  with  two  jetties.  There  the  jetty  has  been 
interposed  against  the  slow,  constant  movement  of  the  bar  channel  to 
the  northward.  The  plan  proposed  for  Grays  Harbor  is  based  largely 
upon  the  results  obtained  and  studies  made  at  Coos  Bay. 

At  the  mouth  of  the  Columbia  the  single  jetty  has  been  eminently 
successful.  Here  there  is  a  rocky  headland  on  the  north,  and  the  sit- 
uation is  apparently  quite  different.  In  reality,  however,  it  is  much 
more  similar  than  appears  at  first  sight,  for  the  limiting  or  the  waters 
to  the  north  of  the  bar  channel  is  due  not  to  the  Cape  Disappointment 
headland  but  to  Peacock  Spit  and  its  tailing  sands.  There  are  many 
points  of  resemblance  in  the  Grays  Harbor  problem  to  that  at  the 
Columbia  Eiver. 

The  plan  proposed  for  the  improvement  of  Grays  Harbor  entrance 
consists  of  a  single  high-tide  rubblestone  jetty  founded  on  Point  Han- 
son and  directed  out  to  sea  as  shown  on  the  plot. 

The  receiving  wharf  is  located  on  the  south  channel  inside  the  harbor 
sufficiently  far  to  enable  stone  scows,  etc.,  to  be  unloaded  in  safety. 

The  jetty  tramway  approach  thence  extends  nearly  due  west  7,300 
feet  across  the  head  of  Point  Hanson;  the  jetty  commencing  at  the 
high-tide  line  extends  still  nearly  due  west  10,900  feet  along  the  South 
or  Trustee  Spit  at  a  distance  of  about  1,000  feet  from  its  outer  steep 
slope,  cutting  off  the  inner  coast  or  Canoe  Channel.  Leaving  Trustee 
Spit  it  curves  to  the  southwest  for  7,300  feet,  reaching  the  crest  of  the 
bar  at  about  the  present  location  of  the  mid-channel  bar  buoy.  Here 
it  stops. 

With  this  location  the  water  flowing  to  the  southward  through  the 
inside  coast  channel  over  Trustee  Spit  and  beyond  this  to  the  end  of 
the  jetty  would  be  stopped  from  flowing  in  its  present  direction  and 
compelled  to  go  in  and  out  to  the  north  of  the  jetty.  It  is  believed  that 
these  deflected  waters  added  to  the  natural  waters  of  the  desired  ohan* 
eng  96 221 
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Del  location  will  give  an  improved  bar  channel  sufficient  for  all  purposes 
of  navigation. 

With  the  jetty  in  this  location  the  slow  cyclic  movement  of  the  bar 
channel  would  be  stopped  when  the  latter  reaches  its  best  and  most 
satisfactory  position,  and  it  is  believed  that  the  jetty  would  maintain 
it  in  this  position.  The  jetty  would  prevent  the  channel  from  moving 
toward  the  south  and  there  would  be  no  occasion  for  it  to  "  break  out" 
to  the  west  or  northwest. 

The  exposed  end  of  the  jetty  would  be  nearly  head  on  to  the  worst 
storms,  those  from  the  southwest,  an  important  point  in  maintaining  its 
stability.  The  slightly  curved  direction  given  to  the  jetty  trace,  con- 
vex to  the  channel,  will  give  to  the  channel  whatever  advantage  there 
is  due  to  the  tendency  of  tidal  flows  to  follow  a  convex  curve.  The 
channel  would  also  have  the  direction  and  location  most  convenient  and 
desirable  for  the  commerce  centering  in  the  harbor. 

On  the  direct  line  from  Point  Brown  to  Point  Hanson,  the  line  upon 
which  the  greatest  depth  is  found,  the  midtide  section  has  an  area  of 
246,000  square  feet.  The  maximum  depth  on  this  line  is  about  100  feet, 
a  depth  entirely  inadmissible  in  the  vicinity  of  jetties  unless  the  jetties 
be  protected  by  long  and  costly  groins. 

If  a  system  of  double  jetties  were  adopted  it  would  be  necessary  to 
provide  a  minimum  waterway  between  them  fully  equal  to  246,000 
square  feet.  Assuming  an  average  midtide  depth  of  20  feet  this  would 
require  that  the  jetties  should  be  spaced  2£  miles  apart,  if  built  to 
high  tide. 

If  this  width  were  narrowed  there  would  be  a  tendency  to  dangerous 
undermining  of  the  jetties,  which  would  increase  as  the  width  dimin- 
ished. Within  this  necessary  width  of  over  2  miles  there  would  un- 
doubtedly develop  one  or  more  channels  of  much  greater  depth  thau 
20  feet  at  midtide.  Such  a  channel  might  occupy  any  position  between 
the  jetties,  and  on  leaving  the  concentrating  influence  of  the  jetties 
would  have  almost  as  great  latitude  in  choosing  its  direction  as  would 
be  the  case  of  a  channel  with  but  a  single  jetty  as  directrix.  It  is 
therefore  believed  at  the  present  time  that  it  is  unnecessary  to  provide 
a  north  jetty  or  to  make  provision  or  estimate  for  any  other  construe 
tion  than  as  herein  indicated. 

It  is  proposed  that  the  jetty  shall  be  extended  to  the  ordinary  crest 
of  the  bar  in  its  present  location.  This  would  give  a  total  length  for 
the  structure  of  25,500  feet  from  the  receiving  wharf  to  the  end. 

Of  this  there  would  be  7,300  feet  of  simple  tramway  construction 
across  Point  Hanson,  10,900  feet  across  Trustee  Spit,  where  the  water  is 
comparatively  shallow,  and  7,300  feet  in  water  from  6  to  22  feet  deep 
at  low  water. 

The  jetty  which  is  estimated  for  is  similar  in  all  essential  respects  to 
those  built  at  the  mouth  of  the  Columbia,  at  Goos  Bay,  and  elsewhere. 
In  brief,  it  would  consist  of  a  rubble  mound  of  large  and  heavy  stone 
built  upon  a  foundation  of  brush  mattress  from  a  pile  and  timber 
tramway. 

The  following  points  bearing  on  the  estimates  of  cost  are  submitted: 

Plant — The  plant  required  for  the  proper  and  economical  conduct  of 
the  work  of  building  a  jetty  from  Point  Hanson  for  the  improvement 
of  Grays  Harbor,  provided  the  work  is  carried  on  in  a  similar  manner 
to  that  at  the  Columbia  River  and  Coos  Bay,  is  as  follows: 

Wharf.— A  wharf  would  have  to  be  built  in  some  convenient  sheltered  loca- 
tion inside  the  bay— about  in  the  location  shown.  Such  a  wharf  should  be 
built  about  60  by  250  feet  in  size  and  16  feet  above  ordinary  high  water,  and 
provided  with  the  requisite  turntables  and  track  approaches.  It*  estimated 
c°8ti8 $7,000 
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Land,  etc* — Land  and  wharf  rights  and  ri$ht  of  way  privileges  across  the  end 
of  the  Point  Hanson  peninsula  it  is  estimated  will  cost $5, 000 

Derricks.— Two  derricks  at  $250  each  will  cost 500 

Hoisting  engines.— Two  10  by  16  inch  double-cylinder  hoisting  engines,  at  $1,700 
each 3,400 

Locomotives. — Four  locomotives  of  about  13  tons  each  vtould  be  required; 
these,  at  $3,500  each,  would  cost 14,000 

Dump  car 8. —Forty  geared  dump  cars  would  be  required,  at  $450  each 18, 000 

Flat  cars.—  There  would  be  required  for  the  mattress  work  and  various  other 

purposes,  8  flat  cars,  at  $275 2,200 

Push  cars. — Two  push  cars  at  $40  would  be  required 80 

Handcar. — One  hand  car  at  $75  would  be  required 75 

Pile  driver.—  One  revolving  pile  driver  for  constructing  the  jetty  tramway 

would  be  required.    This  it  is  estimated  would  cost 9, 000 

Tender  car. — A  tender  car  for  supplying  piles,  lumber,  etc.,  to  the  driver 
would  cost  about 800 

Mattress  maker. — A  movable  derrick  apparatus  for  handling  the  small  trees  and 
making  the  mattresses  of  them  would  be  required.  This  it  is  estimated 
would  cost,  with  hoisting  engine,  etc 3,000 

Water  supply. — The  water  supply  would  probably  be  pumped  from  driven 
wells  by  a  special  pump  and  boiler,  all  of  which,  with  tanks  properly 
located  and  the  necessary  piping,  would  cost  about 3, 000 

Machine  shop. — It  would  be  requisite  to  have  a  shop  supplied  with  the  tools 
necessary  for  making  needed  repairs  to  the  plant.  Such  a  shop  with  a 
boiler  and  engine,  machinery,  and  tools,  would  cost 5, 000 

Tools  and  appliances,— The  tools  and  appliances  required  for  the  proper  eon- 
duct  of  the  work  would  cost 5,000 

Storage  platforms.— It  is  estimated  that  150,000  square  feet  of  gridiron  would 
be  required  for  the  storage  of  piles,  lumber,  etc.  This,  at  2  cents  per  square 
foot,  would  cost 3,000 

Office  building.— A  suitable  office  building  would  cost 1, 200 

Other  buildings. — A  roundhouse,  coal  bunker,  and  houses  over  the  hoisting 
engines  and  pump,  and  car  shed  would  cost  about 3,500 

Shops. — Blacksmith,  carpenter,  and  general  repair  shops  would  cost 2, 500 

Living  accommodations. — The  proximity  of  the  work  to  the  town  of 
Westport,  where  all  employees  could  find  living  accommodations,  would 
obviate  the  necessity  of  providing  special  living  accommodations  at  the 
works. 

Floating  plant — There  being  no  stono  suitable  for  jetty  work  on 
Grays  Harbor  or  in  its  immediate  vicinity  it  would  probably  be  neces- 
sary to  take  it  by  water  from  the  Columbia  River.  For  this  purpose  it 
would  be  requisite  to  provide  at  least  five  seagoing  model  barges,  each 
capable  of  carrying  in  its  hold  1,200  tons  of  rock  on  a  draft  not  exceed- 
ing 10  feet.  The  barges  would  have  to  be  provided  with  very  large 
hatch  accommodations  for  the  facility  of  loading  and  unloading,  and 
everything  would  have  to  be  made  snug  and  tight  for  the  sea  trip. 

It  is  estimated  that  these  barges  fully  completed  and  provided  with 
anchors,  chains,  lines,  living  accommodations  for  the  bargeinaster, 
etc.,  would  cost  $13,000  each,  or  for  the  five,  $65,000;  two  deck-barges 
for  lumber,  wood,  brush,  etc.,  at  $1,200,  $2,400;  small  boats,  $300;  total 
for  floating  plant,  $67,700. 

This  makes  the  cost  of  the  plant  as  follows: 

Wharf $7,000 

Land,  rights  of  way,  etc 5,000 

Derricks 500 

Hoisting  engines •- 3, 400 

Locomotives 14,000 

Dump  cars 18,000 

Flat,  push,  and  hand  cars 2,355 

Revolving  pile  driver 9, 000 

Tender  car 800 

Mattress  maker 3,  COO 

Water  supply 3,000 

Machine  shop..... 5,000 
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Tools  and  appliances $5,000 

Storage  platforms 3,000 

Office  building 1,200 

Other  buildings 3,5C0 

Shops 2,500 

Floating  plant : 67,700 

Total 153,955 

It  seems  proper  to  invite  attention  to  the  fact  that  at  the  mouth  of  the 
Columbia  River  there  is  a  full  plant  and  equipment  for  carrying  on  jetty 
work,  and  that  the  work  at  this  point  is  practically  completed.  This 
plant  has  very  little  value  except  for  jetty  work.  If  it  could  be  used 
for  the  Grays  Harbor  work  the  cost  of  the  plaut  which  it  would  be 
required  to  build  or  purchase  would  be  reduced  to  a  sum  not  exceeding 
$100,000.  Of  this  the  stone  barges  would  cost  $65,000,  the  barges 
used  in  the  Columbia  Kiver  work  not  being  suitable  for  the  sea  trip  to 
Grays  Harbor.  There  is  also  a  good  plant  at  Yaquina  Bay,  where  the 
operations  of  jetty  building  are  about  completed,  and  which  is,  in  the 
main,  only  valuable  for  similar  work  elsewhere. 

The  tramway. — The  tramway  would  be  in  the  main  like  that  at  the 
Columbia  Eiver  and  Coos  Bay.  It  would  be  built  with  a  revolving 
hydraulic  pile  driver,  running  upon  the  double-track  railroad,  upon 
which  the  supplies  would  be  carried  to  the  front,  and  upon  which  the 
stone  dump  cars  would  run. 

At  the  Columbia  little  trouble  has  been  experienced  due  to  the  rav- 
ages of  the  teredo.  At  Grays  Harbor  trouble  from  this  source  must 
be  expected,  as  the  relative  amount  of  fresh  water  coming  into  the 
harbor  is  not  sufficient  to  prevent  its  action.  This  is  a  strong  reason 
why  the  work,  if  once  undertaken,  should  be  pushed  to  completion  at  the 
earliest  practicable  date  before  the  wharf  and  tramway  are  destroyed. 

In  estimating  the  cost  of  the  tramway  diagonal  bracing  is  left  out, 
as  experience  teaches  that  it  is  of  little,  if  any,  value,  and  in  some 
aspects  is  a  positive  detriment.  In  the  outer  deep-water  portion  addi- 
tional strength  is  given  to  the  tramway  by  strapping  the  caps  to  the 
piles  with  iron  straps  2£  inches  wide  and  three-eighths  inch  thick. 

At  Grays  Harbor  first-class  piles  can  be  had  for  4  to  5  cents  per  foot, 
and  excellent  lumber  for  $6  to  $8  per  1,000  feet,  B.  M.,  delivered. 

The  following  is  the  detailed  estimated  cost  of  the  tramway: 

Estimated  cost  of  tramway  per  16-foot  bent  across  Point  Hanson. 

Four  25-foot  piles,  100  linear  feet,  at  5  cents $5.00 

Lumber,  1,480  feet,  B.M.,  at  $* 11.  S4 

Steel  rails,  640  pounds,  at  2*  cents 16.00 

Joints  for  rails,  2,  at  40  cents 80 

Railroad  spikes,  reverse  points,  24  pounds,  at  3  cents 72 

Driftbolts,  1-inch  and  1^-inch,  60  pounds,  at  3  cents 1.  SO 

6-inch  spikes,  5  pounds,  at  3  cents 15 

Handling  and  storing  lumber  and  piles 2. 00 

Labor,  building  tramway 11. 60 

Total  cost  of  16-foot  bent 49.91 

Cost  per  foot 3. 12 

For  the  section  across  Trustee  Spit  this  cost,  due  to  increased  length 
of  piles  and  greater  cost  of  labor  in  building,  would  amount  per  bent 
of  16  feet  to  $56.31,  or  $3.52  per  linear  foot. 

For  the  outer  section  in  deep  water,  due  to  the  same  and  the  further 
necessity  of  strapping  the  caps  to  the  piles,  the  cost  per  bent  would 
be  $70.44,  or  $4.40  per  linear  foot. 
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The  cost  of  the  tramway  is  estimated,  therefore,  as  follows: 

Point  Hanson  section,  7,300  feet,  at  $3.12 $22, 776. 00 

Trustee  Spit  section,  10,900  feet,  at  $3.52 38, 368. 00 

Deep-water  section,  7,300  feet,  at  $4.40 32, 120. 00 

Total 93,264.00 

To  this  must  be  added  a  percentage  to  cover  the  coBt  of  switches,  turnouts, 
cross  overs,  head  enlargement,  accidents,  delays,  etc  This  is  estimated 
at  10  per  cent 9,326.40 

Total  cost  of  tramway 102,590.40 

The  wharf  should  have  an  elevation  of  15  feet  above  ordinary  high 
tide,  and  the  tramway  should  have  an  upgrade  sufficient  to  reach  an 
elevation  of  22  feet  above  high  tide  when  it  comes  to  deep  water.  This 
elevation  would  continue  to  the  end. 

Mattress  foundation. — The  available  supply  of  brush  at  Grays  Har- 
bor is  very  limited,  and  mattresses  like  those  built  at  the  mouth  of  the 
Columbia  and  at  Coos  Bay  are  hardly  practicable.  There  is,  however, 
in  convenient  localities  a  large  amount  of  small  spruce  trees  from  4  to  8 
inches  in  diameter  at  the  butts  and  60  to  80  feet  long.  It  is  believed 
that  these  trees  can  be  converted  into  an  excellent  foundation  mattress. 
By  laying  them  with  the  tops  toward  the  channel  the  required  degree  of 
flexibility  would  be  obtained. 

An  excellent  and  convenient  way  of  making  the  mattress  would  be 
by  laying  the  small  trees  diagonally  to  the  direction  of  the  jetty,  crossing 
each  other  at  right  angles,  and  all  firmly  bound  together. 

The  mattress  required  for  crossing  Trustee  Spit  will  cost,  it  is  esti- 
mated, $3  per  foot,  and  that  required  for  the  deep-water  section  will 
cost,  it  is  estimated,  $4  per  foot. 

Trustee  Spit  mattress,  10,900  feet,  at  $3 $32,700 

Deep-water  mattress,  7,300  feet,  at  $4 29, 200 

Total 61,900 

Enrockment. — After  careful  and  diligent  search  the  conclusion  has 
been  forced  upon  me  that  there  is  no  stone  suitable  for  jetty  construc- 
tion in  the  vicinity  of  Grays  Harbor.  Neither  can  I  ascertain  that 
suitable  stone  exists  along  the  line  of  the  railroad  running  to  the  har- 
bor within  a  reasonable  distance. 

The  most  available  and  surest  stone  supply  seems  to  be  from  the 
Columbia  Biver,  and  in  making  the  plans  and  estimates  this  source  of 
supply  is  assumed. 

Assuming  also  that  the  stone  is  taken  from  the  same  point  as  that 
for  the  Columbia  Biver  Jetty,  the  stone  for  the  Grays  Harbor  work  will 
have  to  be  towed  95  miles  down  the  Columbia  to  Astoria,  out  across 
the  Columbia  Biver  Bar,  45  miles  by  sea,  and  across  the  Grays  Harbor 
Bar,  and  into  the  harbor,  a  total  distance  of  160  miles. 

Deck  barges  can  not  be  used.  The  stone  will  have  to  be  carried  in 
the  hold  of  barges  which  will  be  required  to  be  completely  and  tightly 
decked  over  for  the  ocean  trip. 

The  work  of  supplying  stone  to  the  jetty  naturally  divides  itself  into 
four  parts: 

1.  Quarrying  and  loading  it  on  the  barges. 

2.  Towing  to  mouth  of  the  Columbia  Biver  and  returning  empty 
barges. 

3.  Towing  from  the  mouth  of  the  Columbia  to  Grays  Harbor  and 
returning  empty  barges. 

4.  Unloading  the  stone  and  hauling  and  dumping  it  in  the  jetty. 
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Each  of  these  items  has  been  specially  investigated,  and  a  fair  and 
liberal  estimate  of  the  cost  is  as  follows: 

Cents. 

1.  Quarrying  and  loading,  per  ton 55 

2.  Towing  to  mouth  of  river,  per  ton 15 

3.  Towing  to  Grays  Harbor,  per  ton 15 

4.  Putting  in  jetty,  per  ton 12 

Total 97 

It  must  be  borne  in  mind,  however,  that  delays  are  very  liable  to 
occur  and  accidents  to  happen  in  this  part  of  the  work,  and  it  is  there- 
fore deemed  proper  to  increase  this  estimated  cost  of  stone  by  10  per 
cent  to  cover  such  contingencies.  This  will  make  the  stone  cost  in  the 
jetty  $1.07  per  ton. 

In  estimating  the  amount  of  stone  required  for  the  jetty  it  is  assumed 
that  the  bottom  along  the  line  of  the  jetty  will  remain  unchanged,  that 
the  foundation  mattresses  will  just  about  compensate  for  the  inevitable 
scour  in  advance  of  construction,  and  that  the  top  of  the  enrockmeut 
when  completed  will  slope  from  an  elevation  of  7  feet  above  high  water 
on  Point  Hanson  down  to  an  elevation  of  4  feet  above  high  water  at  the 
outer  end.  It  is  also  assumed  that  at  the  end  the  enrockment  will  be 
doubled  for  250  feet  in  length.  The  amount  of  stone  required  for  each 
depth  was  determined  from  a  study  of  the  amounts  used  for  correspond- 
ing depths  in  the  Columbia  River  and  Coos  and  Yaquina  Bay  jetties. 

In  this  connection  it  is  to  be  noted  that  the  average  depth  of  the 
water  along  the  line  of  the  proposed  jetty  is  much  less  than  that  along 
the  line  of  the  Columbia  River  Jetty.  The  general  average  depth  of 
the  Columbia  River  Jetty  below  low  water  is  15.8  feet,  while  the  general 
average  depth  of  the  proposed  Grays  Harbor  Jetty  isbutt7.6  feet  below 
low  water. 

The  following  table  shows  the  lengths  of  the  sections  of  different 
depths  and  the  estimated  tonnage  for  each  section: 


Length  of 
section. 

Depth  of 
section  at 
M.  L.  L.  W. 

Tonnage  of 

atone,  per 

foot  of 

section. 

Total  ton* 
nage  of  sec- 
tion. 

Feet. 

Feet. 

Tons. 

Tons. 

1,900 

22 

52 

98,800 

800 

21 

49 

39,200 

700 

20 

47 

32,900 

600 

19 

44 

26.400 

500 

17 

39 

19,500 

100 

16 

37 

3,700 

400 

15 

35 

14,000 

300 

14 

32 

9,600 

500 

13 

30 

15,000 

1,800 

9 

22 

39,600 

500 

6 

17 

8,500 

2,500 

5 

15 

37,500 

4,700 

3 

12 

56,400 

1,900 

0 

10 

19.000 

1,000 

(*) 

8 

8,000 

18,200 

428.100 

250  feet  en 

i  enlargemei 

it  at  52  tons 

13,000 

441,100 

441,100  tons,  at  f  1.07  =  $471,977. 


*  Above  low  water. 


Groins. — It  will  probably  be  found  desirable  and  necessary  to  build 
some  groins  along  the  channel  side  in  the  deep- water  portion  of  the 
jetty  beyond  Trustee  Spit.    The  proper  number,  location,  and  length  of 
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these  can  be  best  determined  when  the  work  is  approaching  completion. 
In  order  to  cover  the  cost  of  the  groins  in  this  report,  it  is  estimated 
that  five  will  be  required,  each  200  feet  long  and  1,000  feet  apart,  the 
enrockment  starting  at  high  tide  at  the  jetty  and  ending  at  low  tide  at 
the  ends  of  the  groins. 

The  tramway  for  these  groins,  at  the  maximum  price  for  the  main 
tramway,  will  cost,  it  is  estimated — 

1,000  feet,  at  $4.84 $4,840 

Mattress  for  groins,  1,000  feet,  at  $4 4,000 

Enrockment  of  groins,  30,000  tons,  at  $1.07 -...  33,100 

Total 40,940 

Shore  protection. — Experience  shows  that  where  a  work  like  the  one 
outlined  for  Grays  Harbor  is  built  and  the  natural  conditions  are 
changed  to  a  greater  or  less  extent  that  it  is  almost  invariably  found 
necessary  to  do  some  revetment  work  about  the  root  of  the  jetty  to 
prevent  or  limit  destructive  erosion. 

The  amount  required  can  not  be  predetermined  with  any  degree  of 
accuracy. 

At  Grays  Harbor,  for  the  work  as  planned,  it  is  believed  that  a  great 
extent  of  revetment  work  will  not  be  required. 

In  order  to  be  on  the  safe  side,  however,  it  is  estimated  that  there 
will  be  5,000  feet  of  shore  line  requiring  protection,  which,  at  $3  per 
foot,  will  cost  $15,000. 

The  summarized  cost  of  the  proposed  improvement  at  Grays  Harbor, 
as  estimated,  is  as  follows: 

Plant $153,955.00 

Tramway 102,590.40 

Mattress  foundation 61,900.00 

Enrockment 471,977.00 

Groins 40,940.00 

Shore  protection 15,000.00 

Engineering,  superintendence,  office  expenses,  etc.,  5  per  cent 42, 318. 12 

888,680.52 
For  contingencies,  accidents,  delays,  repair  of  plant  and  tramway,  oare 
of  property,  etc.,  13*  percent 100,086.06 

988,765.58 
Making  the  cost  of  the  proposed  improvement,  in  round  numbers 1, 000, 000. 00 

The  plan  proposed  for  the  improvement  of  the  Grays  Harbor  entrance, 
I  believe,  will  give  a  permanent  bar  channel  with  an  ordinary  depth  of 
at  least  24  feet  at  the  mean  of  the  lower  low  waters.  It  is  believed  that 
good  results  will  follow  immediately  upon  the  closing  of  the  Canoe 
Channel,  and  the  benefits  would  continue  to  increase  as  the  jetty  was 
extended  to  the  front. 

It  is  quite  possible  that  after  the  work  outlined  is  done  it  will  be 
found  desirable  and  necessary  to  control  in  some  manner  the  movement 
of  the  sand  and  water  to  the  north  of  the  entrance.  In  just  what  this 
work  will  consist,  if  any  shall  be  found  necessary,  it  is  impossible  to 
tell  at  the  present  time.  The  building  of  the  jetty  will  change  exist- 
ing conditions  so  that  plans  for  other  work  can  only  be  made  intelli- 
gently after  it  has  been  demonstrated  in  what  these  changed  conditions 
consist.  While  work  to  the  north  of  the  entrance  may  possibly  be 
required,  this  is  by  no  means  certain.  The  south  jetty  as  planned  fol- 
lows so  closely,  in  the  greater  portion  of  its  length,  the  natural  tenden- 
cies as  exhibited  in  the  formation  about  the  entrance  that  it  is  hard  to 
conceive  that  it  will  have  any  effect  in  producing  detrimental  changes 
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to  the  north  of  the  entrance.    It  will  probably  produce  there  a  more 
permanent  and  stable  condition  of  affairs  than  exists  at  present 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Gol.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  CaL,  April  4, 1895. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

It  is  true  that  for  a  year  or  more  there  has  been  a  good  entrance  at 
Coos  Bay  with  one  jetty,  but  there  is  no  certainty  that  this  condition 
will  continue.  It  is  as  yet  hardly  an  argument  for  the  sufficiency  of  a 
single  jetty.  If  it  were  it  would  argue  for  a  north  instead  of  a  south 
jetty,  as  herein  proposed. 

There  does  not  seem  to  be  any  unusual  difficulty  to  be  apprehended 
in  carrying  the  tidal  expanse  of  Grays  Harbor  as  a  single  stream  to  a 
point  several  miles  seaward  of  the  present  gorge.  A  waterway  about 
4,500  feet  wide  will  accommodate  the  ebb  and  flow  with  moderate 
velocities.  This  waterway  may  be  created  by  two  jetties  extended 
from  the  shore  with  an  interval  of  about  6,000  feet.  The  channel  may 
be  held  in  the  determined  position  by  groins  500  feet  or  more  in  length 
extended  from  each  jetty.  At  the  outer  ends,  where  the  exposure  is 
great,  the  jetties  may  be  beaten  down,  but  even  then  the  great  mass  of 
circulation  will  be  between  them. 

With  a  single  jetty  the  discharge  is  likely  to  occur  in  two  or  more 
partial  channels — not  unlike  the  existing  conditions.  The  best  assur- 
ance for  a  fixed  and  deep  channel  is  afforded  when  the  tidal  expanse  is 
discharged  in  one  concentrated  stream,  of  which  there  are  several 
illustrations  on  the  Pacific  Coast. 

For  these  reasons  this  project  is  regarded  as  insufficient. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


supplemental  report  of  oapt. 

engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  May  22, 1895. 
General  :  I  have  the  honor  to  acknowledge  receipt  of  Department 
letter  of  April  12,  1895,  *  *  *  in  regard  to  my  project  for  the 
improvement  of  the  entrance  to  Grays  Harbor,  containing  Colonel 
MendelTs  indorsement  thereon,  and  I  beg  to  submit  the  following  sup- 
plemental report  in  reference  thereto,  as  required  by  the  terms  of  your 
letter. 
Colonel  Mendell  says: 

I  It  U  true  that  for  a  year  or  more  there  has  been  a-good  entrance  at  Coos  Bay  with 
one  jetty,  but  there  is  no  certainty  that  this  condition  will  continue.  It  is  as  yet 
hardly  an  argument  for  the  sufficiency  of  a  single  Jetty.  If  it  were  it  would  argue 
for  a  north  instead  of  a  south  jetty,  as  herein  proposed. 
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My  belief  in  the  efficiency  of  a  single  jetty  at  Grays  Harbor  is  based 
fully  as  much  upon  the  success  of  the  single  jetty  as  planned  and  con- 
structed at  the  mouth  of  the  Columbia  as  upon  the  success  of  the  sin- 
gle jetty  at  Coos  Bay,  which  is  planned  as  one  of  a  pair  of  converging 
and  parallel  jetties,  but  which  alone  has  been  successful  in  maintaining 
a  bar  channel,  permanent  in  position  and  of  greatly  increased  depth. 
From  both  of  these  successful  examples  I  think  it  fair  to  argue  that 
there  is  at  least  a  reasonable  probability  that  a  single  jetty,  if  properly 
located,  will  be  successful  at  Grays  Harbor. 

In  the  conclusion  that  the  success  of  the  single  north  Coos  Bay  jetty 
argues  for  a  north  jetty  at  Grays  Harbor  I  can  not  agree.  The  same 
conditions  which  at  Coos  Bay  have  rendered  the  north  jetty  effective 
in  maintaining  a  deep  and  permanent  channel  over  the  bar  exist  at 
Grays  Harbor,  but  are  reversed.  At  Coos  Bay  the  bar  channel  habit- 
ually broke  out  to  the  west  and  gradually  worked  around  to  the  north, 
getting  finally  into  an  awkward  trough  channel  nearly  parallel  with 
the  coast.  The  jetty  as  built  is  interposed  in  the  way  of  this  gradual 
channel  movement  to  the  northward.  It  is  to  this  fact  that  its  good 
results  in  giving  a  permanent  location  to  the  bar  channel  are  attributed. 

At  Grays  Harbor  the  bar  channel  habitually  breaks  out  to  the  west 
and  gradually  works  around  to  the  south,  getting  finally  into  an  awk- 
ward trough  channel  nearly  parallel  with  the  coast.  The  proposed 
jetty  is  located  to  interpose  itself  in  the  way  of  this  gradual  channel 
movement  to  the  southward  with  the  hope  and  belief  that  the  same 
resultant  action  which  has  been  found  at  Coos  Bay  will  be  found  at 
Grays  Harbor,  with  the  outcome  of  giving  a  deep,  permanent,  well- 
directed  bar  channel. 

The  situation  at  Grays  Harbor  in  regard  to  exposure,  latitude,  bar 
changes,  and  volume  of  tide  water  is  much  more  analogous  to  that  at 
the  mouth  of  the  Columbia  River  than  it  is  to  that  at  Coos  Bay.  It  is 
in  fact  very  similar  to  the  Columbia.  At  the  Columbia  a  single  south 
jetty  has  been  projected  and  constructed  and  is  eminently  successful 
in  giving  a  deep  channel  in  a  permanent  location,  and  this  notwith- 
standing the  fact  that  the  entrance  between  the  end  of  the  jetty  and 
Cape  Disappointment  is  over  3  miles  in  width, 

I  can  see  no  good  reason  why  the  experiment  which  has  been  so  suc- 
cessful at  the  Columbia  should  not  be  repeated  at  Grays  Harbor,  par- 
ticularly when  it  will  not  in  any  manner  interfere  with  the  construction 
of  other  works  if  they  be  found  necessary.  The  single  jetty  which  I 
have  proposed  would  be  one  of  a  pair  of  jetties,  should  such  a  pair  be 
found  necessary. 

Colonel  Mendell  further  says: 

There  does  not  seem  to  be  any  unusual  difficulty  to  be  apprehended  in  carrying  the 
tidal  expanse  of  Grays  Harbor  as  a  single  stream  to  a  point  several  miles  seaward 
of  the  present  gorge.  A  waterway  about  4,500  feet  wide  will  accommodate  the  ebb 
and  flow  with  moderate  velocities.  This  waterway  may  be  created  by  two  jetties 
extended  from  the  shore  with  an  interval  of  about  6,000  feet.  The  channel  may  be 
held  in  the  determined  position  by  groins  500  feet  or  more  in  length  extended  from 
each  jetty.  At  the  outer  ends,  where  the  exposure  is  great,  the  jetties  may  be 
beaten  down,  but  even  then  the  great  mass  of  circulation  will  be  between  them. 

With  a  single  jetty  the  discharge  is  likely  to  occur  in  two  or  more  partial  chan- 
nels— not  unlike  the  existing  conditions.  The  best  assurance  for  a  fixed  aud  deep 
channel  is  afforded  when  the  tidal  expanse  is  discharged  in  one  concentrated  stream, 
of  which  there  are  several  illustrations  on  the  Pacific  Coast. 

I  am  compelled  to  state  that  I  can  not  agree  with  Colonel  Mendell  in 
his  remarks. 

Nowhere  on  the  Pacific  Coast,  nor  on  the  Atlantic  Coast,  nor,  so  far 
as  I  am  aware,  in  the  world,  has  the  attempt  been  made  to  control 
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between  parallel  jetties  a  tidal  flow  of  anywhere  near  the  magnitude  of 
that  at  Grays  Harbor,  and  1  should  view  with  great  apprehension  the 
attempt  to  build  the  jetties  to  control  the  tidal  flow  as  outlined  by 
Colonel  Mendell.  With  an  average  tidal  flow  and  the  rivers  tributary 
to  the  bay  in  their  ordinary  condition  we  should  have,  in  a  channel 
4,500  feet  wide  and  an  average  of  30  feet  deep  at  low  tide,  a  mean 
tidal  velocity  of  4.9  feet  per  second,  or  3.3  miles  per  hour.  In  this  case 
the  maximum  velocity  would  be  about  6  miles  per  hour. 

With  a  maximum  tidal  run  out  in  such  a  channel  there  would  be  a 
mean  tidal  velocity  of  7.2  feet  per  second,  or  4.9  miles  per  hour,  and  a 
maximum  velocity  of  about  9  miles  per  hour.  This  is  without  taking 
into  consideration  the  rivers  tributary  to  the  bay,  which  would  add 
considerably  to  the  volume  and  velocity  of  the  current  if  they  were  in 
a  freshet  stage. 

Such  velocities  as  these  are,  in  my  opinion,  incompatible  with  safety 
when  they  result  from  the  artificial  contraction  of  a  waterway  by  com- 
paratively frail  structures  built  upon  shifting  sands  and  exposed  to 
the  wave  action  on  a  very  stormy  coast.  It  must,  I  think,  be  admitted 
that  such  a  great  volume  of  water  as  that  of  Grays  Harbor  moving 
with  the  stated  velocities  and  aided  by  wind  and  waves,  is  a  tremen- 
dous power  and  liable  to  play  havoc  with  any  works  exposed  to  its  full 
force.  This  is  to  be  avoided  if  possible,  and  it  is  with  this  end  in  view 
that  I  propose  to  control  as  small  a  portion  of  the  flowing  waters  as 
possible  consistent  with  attaining  the  desired  end. 

At  the  harbor  throat,  or  gorge,  the  cross  sectional  area  of  the  water- 
way at  mid  tide  is  245,960  feet,  and  here  depths  of  100  feet  are  regu- 
larly maintained.  With  a  width  of  4,500  feet,  this  same  cross  sectional 
area  could  only  be  obtained  by  an  average  depth  throughout  of  54 
feet.  It  could,  therefore,  naturally  be  expected  that  between  the  jet* 
ties  spaced  as  indicated  by  Colonel  Mendell  there  would  be  depths 
exceeding  60  feet,  which  depths  confined  in  the  immediate  vicinity  of 
a  rubble  stone  jetty  founded  on  sand  would  be  very  threatening,  even 
though  the  jetty  be  guarded  by  long  and  expensive  groins. 

At  only  two  points  on  the  Pacific  Coast  have  systems  of  parallel 
jetties  controlling  the  tidal  expense  in  one  concentrated  stream  been 
practically  completed :  at  Wilmington  and  at  Yaquina.  At  Wilming- 
ton the  tidal  flow  is  only  ffa  of  that  at  Grays  Harbor,  and  at  Yaquina 
only  tjV  °f  that  at  Grays  Harbor. 

My  experience  is  such  as  to  convince  me  that  it  would  probably  be 
found  impossible  to  build  a  second  jetty  at  Grays  Harbor  within 
6,000  feet  of  a  first  one  by  the  ordinary  method,  which  has  been  and  is 
being  used  on  this  coast.  As  this  second  jetty  would  be  built  out  the 
currents  would  scour  a  channel  in  front  of  it  until  the  depths  would 
become  too  great  for  the  construction  of  a  pile  and  timber  tramway. 

As  the  seas  in  the  locality  are  too  rough  to  permit  of  the  construction 
of  the  jetty  from  floating  plant  there  would  be  the  necessity  of  devis- 
ing new  methods  of  construction,  which  would  snrely  be  far  more 
expensive  than  those  ordinarily  used. 

As  indicative  of  the  unusual  magnitude  of  the  work  of  improving 
Grays  Harbor  by  a  system  of  parallel  jetties  in  the  manner  outlined 
by  Colonel  Mendell,  I  give  herewith  a  table  showing  the  mean  range  of 
the  tide,  the  tidal  area,  the  mean  tidal  discharge,  and  distance  apart 
of  the  proposed  jetties  for  Grays  Harbor  and  other  harbors  of  the 
United  States,  where  jetties  have  been  or  are  being  constructed,  con- 
cerning which  I  have  been  able  to  get  information : 
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Locality. 


PACIFIC. 
Colnmbia  River 

Grays  Harbor 

San  Diego 

Humboldt  Bay 

Coos  Bay 

Yaquina  Bay 

Sioslaw  River 

Coonille  River 

WilraiDgton  Harbor 

ATLANTIC. 

Galveston  Harbor . . . 
Charleston  Harbor. . 
Cumberland  Sound . 

WinyawBay 

St.  Johns  River 

Sabine  Pass 

Newburyport 


Meanttd.1  gjSgJ 
discbarge  I  i'iJ:J!?e°, 


Remarks. 


Cubic  feet. 
1,000,000 


748,000  '< 


97,000 


100,000 
100.000 
38,000 
30,000 
15,000 
6,000 


250,000  ,' 
170.000  , 
202.000  I 
120, 000 
76.500  I 
50,000  : 
(?) 


Ftet. 

18.900  J  High  tide  single Jetty, 
i      between  end  ofjetty 


6.000 


4,000 


2,100 
1.500 
900 
600 
600 
700 


Width 
jetty  and  Cape 
Disappointment. 
Reduced  to  about  4.500  feet  by 
groins.     Width  proposed  by 
Colonel  Mendel). 
High   tide   single  jetty.     Ap- 
proximate width  between  end 
ofjetty  and  Point  Loma. 
High  tide  Jetties. 
Do. 
Do. 
Do. 
Do. 
Do. 


7, 000  Do. 

2,900     Low-tide  jetties.  < 
a.  ooo  Do.  ' 

High  tide  jetties. 


3,900 
4,000 
1.600 
1,700 
1,000 


Do. 
Do. 


*  To  Cathlanwt. 


I  beg  to  invite  attention  to  the  fact  that  my  project  does  not  abso- 
lutely limit  the  work  of  improvement  to  a  single  south  jetty.  This  is 
provided  for  as  the  first  and  primary  requisite  to  the  improvement  of 
the  harbor,  and  the  belief  is  expressed  that  it  will  be  found  sufficient. 
It  is  further  stated  that — 

It  is  quite  possible  that  after  the  work  outlined  is  done  it  will  be  found  desirable 
and  necessary  to  control  in  some  manner  the  movement  of  the  sand  and  water  to  the 
north  of  the  entrance.  In  just  what  this  work  will  consist,  if  any  shall  be  found 
necessary,  it  is  impossible  to  tell  at  the  present  time,  etc. 

If  in  the  future  a  north  jetty,  as  outlined  by  Colonel  Mendell,  or  any 
other  work  should  be  found  necessary,  it  can  be  planned  and  estimated 
for  in  a  much  more  rational  and  intelligent  manner  than  it  can  be  at 
present.  * 

Colonel  Mendell  says,  "  With  a  single  jetty  the  discharge  is  likely  to 
occur  in  two  or  more  partial  channels."  My  contention  is  that  even  if 
this  does  occur,  one  of  these  channels  will  be  determined  in  position 
by  the  jetty,  be  permanent  in  position,  and  deep  enough  for  all  purposes 
of  commerce.  If  this  is  found  to  be  the  case,  then  the  improvement 
will  be  sufficient. 

The  single  south  jetty  at  the  mouth  of  the  Columbia,  acting  in  the 
same  manner  as  the  proposed  south  jetty  at  the  entrance  to  Grays 
Harbor  is  designed  to  act,  has  effected  the  object  of  giving  a  good, 
single,  permanent  entrance  channel  to  the  Columbia,  and  I  can  see  no 
reason  why  the  same  should  not  be  effected  at  Grays  Harbor. 

I  have  laid  down  in  dotted  lines  upon  the  map  herewith  the  north 
jetty  about  as  outlined  by  Colonel  Mendell,  6,000  feet  from  the  south 
jetty,  as  proposed.  Five  groins,  each  500  feet  long,  are  also  shown.  If 
such  a  structure  should  be  built,  it  would  be  desirable  to  extend  two  of 
the  south  jetty  groins  to  500  feet  in  length,  and  to  build  two  new  ones, 
each  500  feet  in  length. 

Based  upon  the  same  general  plans,  methods  of  construction,  size  of 
enrockment,  and  the  present  elevation  of  the  bottom,  the  cost  of  this 
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north  jetty,  with  groins,  shore  protection,  and  additional  groins  on  the 
south  side,  is  estimated  at  $1,363,309. 

This  estimate  is  based  upon  using  the  same  plant  as  that  provided 
for  in  the  estimate  for  the  south  jetty,  as  far  as  practicable,  and  upon 
the  assumption  that  it  can  be  built  by  the  same  methods,  which,  if  it 
be  built  after  the  south  jetty,  is  questionable. 

I  submit  this  plan  and  estimate  for  a  north  jetty  in  accordance  with 
Colonel  Mendell's  suggestion.  It  is  my  opinion  that  a  north  jetty  is 
not  necessary,  but  that  if  one  is  to  be  built  its  distance  from  the  south 
jetty  should  be  greater  than  the  distance  shown  on  the  map. 

If  this  north  jetty  must  be  provided  for  in  the  plans  and  estimates, 
I  submit  that  such  provision  should  be  only  of  a  tentative  character; 
that  is,  the  jetty  should  only  be  built  when  it  is  demonstrated  to  be 
necessary,  in  a  location  to  be  hereafter  determined,  and  then  only  far 
enough  and  high  enough  to  accomplish  the  desired  result 

The  following  is  the  estimate  of  the  cost  of  the  additional  work 
outlined  by  Colonel  Mendell: 

Plant: 

Removal  and  repair  of  plant $10,000 

Wharf 7,000 

Land  and  rights  of  way 500 

Water  supply 3,000 

Machine  shop 2, 000 

Storage  platforms 3,000 

Office  building 1,200 

Barracks  and  mess  house 3,000 

Shops 2,500 

Storehouses,  etc 2,500 

Total  for  plant - 34,700 

Tramway: 

10,000  feet  at  $3.52 $35,200 

15,625  feet  at  $4.40 68,750 

103,950 
Add  10  per  cent 10,395 

Total  for  tramway 1 14, 345 

Mattress : 

10,000  feet,  at  $3 $30,000 

15,625  feet,  at  $4 .•. 62,500 

Total  for  mattress 92,500 

Enrockment : 

Stone  in  jetty,  690,831  tons;  stone  in   end  enlargement,  12,500  tons : 

703,331  tons,  at  $1.07 752,564 

Groins : 

North  jetty — 

2,500  feet  tramway,  at  $4.40 $11,000 

2,500  feet  mattress,  at$3 7,500 

84,500  tons  stone,  at  $1.07 90,415 

South  jetty  (extra  groins)— 

1,600  feet  tramway,  at$4.40 7,040 

1,600  feet  mattress,  at  $3 4,800 

18,000  tons  stone,  at  $1.07 19,260 

Total  for  groins 140,015 

Shore  protection : 

Shore  protection,  north  jetty $15, 000 

Connection  of  jetty  with  main  shore 5,000 

Total  for  shore  protection 20,000 

Total 1,154>124 
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JUnrockment. — The  following  table  gives  the  enrockment  data  for  the 
north  jetty  as  laid  down  in  accordance  with  the  plan  outlined  by  Colonel 
Mendell: 


Depth  of 
section. 

Length  of 
section. 

Stone  per 
foot  of 
section. 

■  Total  ton- 
nage of 
section. 

Remarks. 

Feet. 

Feet. 

7,290 

417 

417 

417 

417 

833 

417 

417 

417 

417 

833 

417 

417 

1.250 

1  250 

833 

3.338 

2,500 

833 

2,500 

Tons. 

6 
11 
12 
13 
16 
17 
18 
20 
22 
24 
26 
28 
30 
35 
37 
89 
41 
44 
47 
49 

43.740 

4.587 

5,004 

5,421 

6.255 

14, 161 

7,506 

8,340 

9.174 

10,008 

21,658 

11,676 

12. 510 

43, 750 

46,250 

32,487 

136,653 

110,000 

39.151 

122,500 

Above  low  water. 
Below  low  water. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

Total.. 

25,625 

690,831 

SUMMARY  OF  ESTIMATE  FOR  NORTH  JETTY. 

Plant $34,700 

Tramway 114,345 

Mattress 92,500 

Enrockment 752, 564 

Groins 140,015 

Shore  protection 20,000 

Engineering,  superintendence,  office  expenses,  etc.,  5  per  cent 57, 706 

1,211,830 
Contingencies,  delays,  repair  of  plant  and  tramway,  care  of  property,  etc., 
12*  per  cent 151,479 

Total 1,363,309 

Adding  to  this  $1,000,000  for  the  south  jetty,  makes  the  total  for  the 
two  jetties  $2,363,309. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Cbaighill, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[Tint  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal,  May  31, 1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  project  of  improvement  by  two  jetties  is  recommended,  their 
exact  location  to  be  determined  upon  final  approval  of  plans. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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T  T  39. 

survey  of  columbia  river,  washington,  from  rock  1slano  rapii- 
to  the  okanogan  river. 

United  States  Engineer  Office, 

Portland,  Oreg.,  May  22^  1895. 

General  :  One  of  the  duties  assigned  to  my  charge  by  your  letu 
of  September  1,  1894,  was  the  "Survey  of  the  Columbia  River,  WasL 
ingtou,  from  Rock  Island  Rapids  to  the  Okanogan  River.77 

I  now  have  the  honor  to  submit  the  following  report  thereon  : 

The  survey  was  made  during  September,  October,  November,  and 
December,  1894,  by  Mr.C.  F.  B.  Haskell,  assistant  engineer,  whose  rei>oi: 
is  herewith. 

There  is  also  herewith  a  map  of  the  river  surveyed,  in  three  sheet-, 
on  a  scale  of  2,000  feet  to  the  inch,  together  with  a  vicinity  map  on  a 
smaller  scale.  Also  a  sheet  of  profiles  showing  the  bed  of  the  river  and 
the  high  and  low  water  slopes.  Mr.  Haskell's  report,  which  is  herewith 
describes  the  methods  pursued  in  making  the  survey,  and  gives  such 
full  and  complete  description  of  the  river  that  it  is  not  deemed  neeey 
sary  to  repeat  here.  This  portion  of  the  Columbia  is  a  water  highway 
of  considerable  importance  in  connection  with  the  transcontinental 
railroad  line  known  as  the  Great  Northern. 

The  valleys  of  the  Okanogan,  Methow,  Chelan,  and  Entiat  rivers,  and 
a  large  portion  of  the  Big  Bend  country,  lying  on  the  left  bank  of  the 
river,  can  be  reached  by  way  of  the  river.  All  these  are  difficult  to 
reach  in  any  other  way. 

A  special  report  of  an  examination  of  the  Okanogan  River  has  been 
made  by  me,  and  is  contained  in  House  Ex.  Doc.  No.  238,  Fifty-thinl 
Congress,  third  session. 

The  portion  of  the  Columbia  covered  by  this  report  and  the  Okanogan 
are  naturally  to  be  considered  together. 

The  Columbia  River,  from  the  mouth  of  the  Okanogan  to  Rock  Island 
Rapids,  is  80  miles  in  length.  In  this  distance  it  has  a  fall  at  low  water 
of  176  feet,  and  at  high  water  of  169  feet.  This  gives  au  average  low 
water  slope  of  2.2  feet  per  mile,  and  a  high-water  slope  of  2.1  feet  per 
mile.  The  difference  in  elevation  of  the  river  at  high  and  low  water 
stages  varies  from  40  to  60  feet  at  different  localities.  The  river  through 
out  has  ample  water  for  all  purposes  of  navigation,  and  the  only  inipedi 
ments  consist  in  the  swift  currents,  combined  in  some  instances  with 
rocks  which  are  dangerous  only  by  reason  of  the  swift  currents,  which 
render  maneuvering  difficult  and  uncertain.  The  obstructions  can  be 
avoided,  however,  by  careful  piloting,  and  the  strong  currents  can 
be  steamed  without  lining  and  without  much  risk  of  damage  except  in 
certain  stages  in  three  places,  i.  e.,  Methow  Rapids,  Entiat  Rapids,  and 
Rocky  Reach. 

Methow  Rapids. — At  the  Methow  Rapids  the  river  is  narrow  and 
deep;  the  right  bank  is  high  and  precipitous,  and  covered  with  large 
masses  of  rock  at  the  narrow  parts  of  the  rapids,  the  smaller  rocks  and 
finer  material  having  been  carried  away  by  the  violent  current  of  the 
extreme  freshets.  The  left  bank  presents  a  continuous  bluff;  the 
shore  is  irregular  in  its  outline,  being  broken  by  high  rock  ledges 
projecting  far  out  toward  the  channel.  The  indentations,  or  bays,  in 
this  shore  are  shoal  at  low  water,  and  are  filled  with  bowlders  and 
projecting  points  of  rock.  Owing  to  the  great  depth  of  water  in  the 
channel  at  these  rapids  and  the  low  declivity  of  the  surface  the  cur- 
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rent  is  not  a  material  obstacle  to  navigation  at  low  water.  At  that 
stage  and  at  medium  stage  the  ascent  can  be  made  by  steamers  without 
difficulty. 

At  high  water,  however,  the  velocity  of  the  current  is  greatly  inten- 
sified, as  the  high  precipitous  banks  confine  the  water  within  but  a 
slightly  increased  width.  At  two  points  only  is  this  velocity  such  that 
assisting  lines  are  required  by  ascending  steamers.  The  excessive  cur- 
rent at  these  places  is  due  to  the  narrowing  of  the  channel  by  points 
projecting  from  the  left  bank.  One  of  these  is  near  the  point  marked 
C  on  the  map  and  the  other  at  the  large  projecting  bluff  opposite  the 
point  D  farther  down.  At  the  upper  place  the  removal  of  Bocks  A  and 
B  and  part  of  point  C  will  permit  steamers  to  ascend  with  the  assistance 
of  a  line  from  Ringbolt  Rock,  without  risk  of  damage  by  contact  with 
sunken  rocks.  These  rocks  (A,  B,  and  C)  will  require  removing  to  the 
extent,  it  is  estimated,  of  4,500  cubic  yards.  This  work  will  not  be 
very  expensive,  as  the  rocks  stand  well  above  low  water  and  with  deep 
water  to  receive  the  debris  all  around. 

It  is  estimated  that  the  work  will  cost  about  $1.50  per  cubic  yard, 
which  for  the  4,500  yards  will  aggregate  $6,750. 

At  the  lower  place,  by  the  point  D,  the  ruggedness  of  the  left  bank 
and  its  very  irregular  contour  induce  at  high  water  strong  currents, 
counter  currents,  eddies,  and  whirls.  The  ruggedness  of  this  bank  pre- 
cludes the  possibility  of  safely  leading  assisting  lines  ahead;  ascending 
steamers,  for  these  reasons,  avoid  that  bank  at  high  water  and  ascend 
near  the  right  bank.  Here;  however,  they  are  subject  to  danger  of 
damage  by  violent  contact  with  the  large  masses  of  rock  irregularly  dis- 
tributed over  the  bank,  and  find  great  difficulty  in  getting  their  assist- 
ing lines  ahead.  The  remedy  proposed  here  is  to  smooth  down  the 
bank  by  blasting  of  the  large  projecting  rocks  and  filling  in  the  depres- 
sions, thus  roughly  riprapping  the  surface,  and  to  make  one  or  more 
roughly  paved  runways  ibr  use  in  taking  the  liues  ahead  to  a  ringbolt 
placed  at  the  upper  end.  The  length  of  bank  to  be  thus  improved  is 
estimated  at  800  feet.  Considering  the  present  and  prospective  traffic 
on  the  river,  this  is,  in  my  opinion,  the  best  solution  of  the  problem  at 
this  place.  The  cost  of  this  work  is  estimated  as  follows:  Breaking  up 
and  removing  800  cubic  yards  of  rock,  at  $1.50,  $1,200. 

JEntiat  Rapids.— At  Entiat  Rapids  the  river  is  navigable  at  medium 
and  higher  stages  of  water;  but  these  rapids  offer  obstacles  at  the 
lower  stages;  the  shoalness  of  the  water  in  the  west  and  middle  chan- 
nels barring  passage  there,  and  the  very  rapid  current  and  excessive 
fall  for  a  short  distance  in  the  east,  channel  necessitating  a  resort  to 
lining  by  ascending  steamers.  The  east  channel  offers  at  present  the 
only  low -water  passage,  and  this  only  with  the  use  of  assisting  lines 
at  the  lower  one  of  the  two  chutes  in  the  rapid.  The  upper  chute  is 
passed  without  lining.  The  head  of  the  lower  chute  is  immediately 
below  an  abrupt  bend  in  the  channel.  It  is  at  the  head  of  this  chute 
that  the  swiftest  current  occurs  and  where  the  assistance  from  the 
shore  line  is  most  required.  It  would  be  desirable,  if  practicable,  to 
ascend  near  the  left  bank.  The  river,  however,  next  to  the  left  bank 
and  for  nearly  one-half  of  its  width  is  shoal  and  rocky;  the  naviga- 
ble part  of  the  river  lying  close  to  the  right  bank.  This  shoal  and 
rocky  part  precludes  the  possibility  of  leading  lines  ahead  to  a  suitable 
fastening  above.  To  overcome  this  difficulty  it  is  suggested  that  a 
suitably  constructed  boom  be  attached  to  the  lower  end  of  the  small 
gravel  bar  island  P;  the  boom  to  be  secured  by  chain  attached  to  a 
deadman  placed  on  the  gravel  bar  above  at  the  point  marked  A*    This 
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boom  is  designed  to  float  about  in  the  position  marked  on  the  tracing 
herewith,  its  lower  end  about  600  feet  below  the  island  P.    A  solid 
round  post  to  be  placed  at  the  point  B,  and  a  deadman  to  make  a  line 
fast  at  the  point  marked  C.    The  method  of  using  the  construction 
would  be  the  following:  A  steamer  would  go  up  and  make  fast  to  a 
ringbolt  at  the  lower  end  of  the  boom;  men  would  then  get  out  on  the 
boom  and  take  a  line  ahead  on  it  to  the  island  P,  passing  to  the  right 
of  post  B,  and  making  it  fast  at  C.    The  steamer  would  then  cast  loose, 
and  with  the  assistance  of  the  line  would  steam  up  toward  B.    On 
arriving  opposite  the  end  of  the  island  P,  the  steamer  would  hold  well 
out,  taking  the  line  away  from  B,  rounding  the  point,  and  getting  an 
oblique  pull  on  G,  until  the  quiet  water  between  islands  P  and  2^  is 
eached,  when  the  line  would  be  taken  on  board  and  the  steamer  go  on 
without  assistance.    The  course  of  the  boat  would  be  about  as  shown 
by  the  dotted  line.    The  boom  is  designed  to  be  4  feet  wide,  and  made 
of  three  pieces  of  timber,  12  by  16  inches,  bolted  together.    For  flexi- 
bility it  will  be  made  in  lengths  of  about  100  feet,  with  two  lengths  of 
50  feet  each  at  its  upper  end.    It  would  be  fastened  with  a  sufficiently 
long  chain  to  allow  for  the  difference  between  high  and  low  water,  and 
it  is  believed  that  its  position  below  the  islands  M  and  P  will  secure  it 
against  damage  during  high  water  in  the  river.    The  boom  would  be 
required  only  at  the  lower  stages  of  water  in  the  river.    It  would  be  to 
the  interest  of  the  steamboat  people  to  look  well  after  the  safety  of  the 
boom,  and  this  they  agree  to  do.    It  would  be  anchored  with  a  deadman 
and  chain  at  its  lower  end,  so  that  if  it  broke  away  above  it  would  stall 
be  caught  and  remain  in  the  vicinity. 
The  estimated  cost  of  the  boom  and  its  fastenings  is  as  follows: 

Five  sections,  each  102  feet  8  inches  long,  at  $121  per  section $605 

Two  sections,  each  51  feet  4  inches  long,  at  $74  per  section 148 

Deadman  and  chain  at  head  of  boom 120 

Deadman  and  chain  at  foot  of  boom 40 

Two  mooring  posts,  at  $12 24 

Towage  of  boom  to  destination  and  putting  it  in  place 100 

Total 1,037 

A  drawing  of  the  boom  is  shown  on  the  map  of  Entiat  Rapids. 

Rocky  Beach. — At  Rocky  Reach  the  navigable  channel  lies  close  to 
the  left  bauk.  Lining  is  not  necessary  here.  To  avoid  the  strong  cur- 
rent  ascending  steamers  hug  the  bank  closely,  while  descending  steam- 
ers at  low  water  seek  that  bank  to  avoid  a  few  bowlders  and  rock 
points  which  obstruct  the  channel.  The  plan  of  improvement  here  is 
the  smoothing  down  of  the  left  bank  at  point  K,  by  breaking  down 
the  large  bowlders  and  rocks  and  filling  in  the  depressions  with  the 
debris,  and  by  removing  the  sunken  rocks  which  impinge  on  the  chan- 
nel. It  is  estimated  that  about  1,000  cubic  yards  of  rock,  most  of 
which  is  exposed  at  low  water,  is  to  be  removed  from  this  stretch  of 
the  river.  This,  it  is  estimated,  will  cost  $3  per  cubic  yard  on  an  aver- 
age, or  $3,000  in  all. 

Besides  these  three  main  points  where  navigation  is  obstructed,  there 
are  eight  points  where  obstructions  exist  in  the  form  of  gravel  bars, 
upon  which  the  depth  is  from  6  to  8  feet  at  low  water  and  the  velocity 
from  5  to  8  miles  per  hour.  These  bars  contain  numbers  of  small 
bowlders.  The  bars  are  difficult  and  dangerous  both  going  up  and 
coming  down  at  very  low  water,  which  is  the  period  of  greatest  need 
of  navigation  on  the  river. 

It  is  believed  that  these  bars  can  be  materially  improved  by  picking 
up  the  larger  bowlders  with  grapplers,  and  by  hauling  a  heavy  drag 
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over  the  bars,  and  thus  stirring  up  the  material,  and  causing  it  to  reach 
tlie  deep  water  below.  The  cost  of  constructing  the  requisite  drag, 
procuring  the  plant  necessary  to  operate  it,  and  for  the  work  itself,  is 
estimated  at  $8,000. 

Tlie  total  estimated  cost  of  the  work  recommended  is  as  follows: 

Rock  removal  at  Methow  Rapids $7, 950 

Boom  at  Entiat  Rapids 1, 037 

Kock  removal  at  Rocky  Reaob 3,000 

Work  on  8  minor  gravel  bars 8, 000 

Total 19,987 

The  river  and  harbor  act  of  August  17, 1894,  contains  an  item  allow- 
ing the  expenditure  of  the  balauce  of  the  appropriation  made  for  the 
improvement  of  the  river  between  Rock  Island  and  Priest  Rapids,  in 
improving  this  stretch  of  the  river  from  Rock  Island  to  Foster  Creek 
Rapids,  which  latter  is  just  above  the  mouth  of  the  Okanogan  River. 

The  amount  thus  rendered  available  was  $8,005.20.  Taking  this  from 
the  total  estimate  leaves  $11,981.80  as  the  amount  required  to  carry  the 
project  to  completion. 

The  report  of  Mr.  C.  P.  B.  Haskell,  assistant  engineer,  is  herewith. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  CaL,  May  31, 1895. 

Respectfully  forwarded.    Recommended. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT  OF  MR.    C.    F.    B.   HASKELL,   ASSISTANT  ENGINEER. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  the 
Columbia  River,  between  the  mouth  of  the  Okanogan  River  and  Rock  Island,  made 
under  instructions  contained  in  your  letter  of  September  14,  1894. 

The  objects  of  this  survey,  as  defined  in  your  letter  of  instructions,  were : 

First.  To  secure  data  for  a  chart  and  profile  of  the  river. 

Second.  To  determine  the  nature  and  the  extent  of  the  obstructions  to  the  free 
navigation  of  the  river. 

Third.  To  gather  such  information  as  would  enable  your  office  to  decide  upon  the 
best  methods  of  improving  the  river,  and  the  cost  of  tbe  same,  with  especial  refer- 
ence to  the  immediate  expenditure  of  the  appropriation  now  available  for  work  on 
the  upper  Columbia. 

The  camp  outfit  for  this  survey  was  shipped  from  Portland  and  the  supplies  from 
Spokane.  Two  skiffs  were  purchased,  and  stadia  and  gauge  rods  were  manufactured 
in  Wenatchee,  Wash. 

Everything  for  the  expedition  having  been  assembled  at  Wenatchee,  I  left  there 
on  the 'steamer  City  of  Ellensburg  October  1,  1894,  for  tbe  mouth  of  the  Okanogan 
River  with  the  outfit  and  nine  men.  We  reached  the  Okanogan  the  night  of  Octo- 
ber 2.  The  next  day  we  purchased  cedar  logs  from  an  Indian  on  the  Colville  Indian 
Reservation  and  began  building  a  raft.  This  raft  was  40  feet  long  by  20  feet  wide. 
The  body  of  the  raft  was  composed  of  cedar  logs.  It  had  a  deck  of  lumber  about  2 
feet  above  the  water,  and  was  handled  by  means  of  two  sweeps,  one  at  each  end. 

ENG  95 222 
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It  was  in  every  way  eutirely  satisfactory.     We  pitched  oar  tents  on  the  raft,  an 
until  the  completion  of  the  survey  we  lived  entirely  on  tbe  raft. 

The  field  work  of  the  survey  was  completed  1  tec-ember  23,  1894. 

The  length  of  the  river  surveyed  was  90J  mile*.  The  cost  of  the  held  work  of  t  I 
survey,  together  with  all  incidental  expenses,  inclndiug  tbe  cost  of  the  new  on;  i 
purchased  and  now  on  hand,  was  $2,100. 

We  began  our  survey  ut  tbe  southwest  corner  of  section  20,  township  30  norL 
range  25  east,  Willamette  meridian. 

We  ran  a  continuous  angle  line  down  the  left  bank  of  the  Columbia,  and  coumt  :*- 
our  survey  with  the  Government  land  surveys  wheuever  practicable. 

We  obtained  a  due  uorth  and  south  line  b>  observations  on  Polaris. 

All  angles  were  read  to  minutes  with  a  Buff  and  Berger  transit,  and  were  verify 
by  magnetic  bearing. 
'All  distances  were  measured  with  stadia,  targets  being  u»ed  on  the  stadia  ro*l> 

On  the  maiu  line  all  distances  were  read  twice,  forward  aud  back,  and  the  aven. 
of  the  two  readings  was  taken. 

Point*  on  the  right  bank,  islands,  and  exposed  rocks  in  the  river  were  located  •■ 
single  stadia  readings. 

Tne  shore  line  betweeu  stadia  stations  wan  sketched. 

A  continuous  liue  of  levels  wan  run  with  a  Y  level,  beginning  at  bench  mark  Y 
28,  established  by  William  Cuthbert. 

The  elevation  of  the  water  was  taken  at  every  stadia  station,  also  at  the  head  *l 
foot  of  all  rapids. 

Elevations  of  high- water  marks  were  taken  as  often  as  thought  necessary. 

Soundings  were  taken  every  half  minute,  and  in  shoal  water  every  fifteen  seed  •• 
from  a  boat  drifting  with  the  current.  This  boat  wa*  located  every  minute  ' 
observations  with  two  transits. 

Eleven  bench  marks  were  established  at  points  where  it  was  thought  they  wuu "• 
be  most  useful  in  tbe  future. 

The  velocity  of  tbe  currents  was  determined  by  means  of  floats. 

We  believe'  that  by  these  methods  we  have  secured  all  necessary  .accuracy  at 
detail. 

A  map  aud  profile  have  been  prepared  to  accompany  this  report;  the  map  dm* 
to  a  scale  of  2,000  feet  to  1  inch,  the  profile  drawn  to  a  scale  of  4,000  feet  to  1  huh. 
horizontally,  and  30  feet  to  1  inch  vertically. 

The  map  shows  the  depth  of  water,  the  location  of  all  bars,  islands,  rocks  thai 
are  bare  at  low  water,  aud  as  many  submerged  rocks  as  we  could  locate,  togetbt-: 
with  all  bench  marks,  town  sites,  highways,  and  Government  land  lines  adjacent  t- 
the  river. 

Enlarged  plats,  ou  the  scale  of  400  feet  to  tbe  inch,  have  been  made  of  Rock? 
Beach,  Entiat,  and  Methow  rapids,  three  places  where  navigation  is  seriomo 
obstructed. 

The  profile  shows  the  bottom  of  the  river,  the  elevation  and  slope  of  the  surtax 
of  the  water  at  both  high  and  low  water. 

A  gauge  was  established  at  Wenatchee,  readings  being  taken  three  times  a  da\ . 

All  soundings  and  levels  of  water  shown  on  the  map  and  profile  have  beeu  reduce-*, 
to  the  lowest  stage  of  water  observed  during  the  survey.  This  is  equivalent  tea 
reading  of  7  feet  on  the  gauge  established  by  Government  Weather  Bureau  at  Wen 
atchee,  and  is  supposed  to  be  about  4  feet  above  low  water. 

The  Columbia,  between  the  mouth  of  the  Okanogan  aud  Rock  Island,  flows  througl 
a  deep  valley.  On  the  east  lies  the  Big  Bend  country,  a  plateau  rising  in  from  2  to 
(>  miles  to  a  general  elevation  of  2,000  feet  above  the  river.  The  Big  Bend  is  pre- 
eminently a  dry  country,  no  stream  entering  the  Columbia  from  tbe  east  within  the 
limits  of  this  survey.  Some  of  the  way  the  bluffs  are  close  to  the  river,  while  at 
other  places  they  are  farther  back,  leaving  considerable  areas  of  good  farming  land 
near  tne  river. 

The  principal  places  whero  the  valley  widens  out  are  at  the  mouth  of  the  Okan- 
ogan River,  Troy,  Orondo,  aud  Wenatchee.  At  each  of  these  places  there  are  several 
thousand  acres  of  arable  land. 

Wagon  roads  connect  the  Big  Bend  country  with  the  river  at  Virginia  City,  Cen- 
tral Ferry,  Chelan  Falls,  Knapps  Ferry,  Troy,  Orondo,  and  Wenatchee. 

Large  quantities  of  grain  and  other  farm  products  are  brought  over  these  roads  to 
be  shipped  by  boat  to  Wenatchee,  where  connection  is  made  with  the  Great  Northern 
Railway. 

The  best  settled  and  most  productive  part  of  the  Big  Bend  country  is  a  belt  a  few 
miles  wide  lying  near  the  Columbia  River. 

On  the  west  Bide  of  the  river  are  the  foothills  of  the  Cascade  Mountains.  This 
country  is  much  rougher  than  the  Big  Beud  country  and  contains  very  little  arable 
land,  except  close  to  the  Columbia  and  in  the  valleys  of  the  tributary  streams. 
There  are  five  streams  entering  the  Columbia  from  the  west  in  the  limits  of  this 
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survey — the  Okanogan,  Metho  w,  Chelan,  En  tiat,  and  Wenachee.  The  divides  between 
these  'streams  are  spurs  of  the  maiu  range  of  the  Cascades,  and  are  often  higher  and 
more  rugged  than  the  main  range  itself.  The  valleys  of  these  streams  afford  the  only 
practicable  means  of  reaching  the  interior,  and  they  enable  mining  and  lumbering 
operations  to  be  carried  on  far  back  toward  the  main  range  of  the  Cascades. 

Nearly  all  the  land  in  the  Columbia  Valley  and  in  the  lower  part  of  the  tributary 
valleys,  which  can  be  irrigated,  is  good  farming  land.  This  region  is  especially 
adapted  to  growing  nearly  all  kinds  of  fruits.  The  trees  and  vines  produce  abun- 
dantly, and  the  fruit  is  of  the  finest  flavor. 

These  valleys  already  furnish  a  considerable  part  of  the  business  done  on  the 
river. 

The  length  of  the  Okanogan  Valley,  from  the  Columbia  to  the  boundary,  is  about 
70  miles.  Tributary  to  this  valley  are  the  towns  of  Oro,  Loom  is,  Conconully,  and 
Ruby  City.  It  contains  some  very  rich  mines  in  addition  to  large  areas  of  tine 
farming  land. 

Government  land  surveys  have  been  extended  over  a  considerable  part  of  this 
valley  during  the  past  season. 

The  legislature  of  Washington  has  passed  the  necessary  laws  to  assure  the  selec- 
tion and  reclamation  of  1,000,000  acres  of  arid  land  given  to  the  State  by  the  last 
Congress.  There  is  in  this  valley  one  of  the  largest  tracts  of  arid  land  susceptible 
to  irrigation  in  the  State,  and  it  is  expected  that  the  State's  selection  in  this  vicin- 
ity will  materially  aid  in  the  development  of  the  valley.  This,  in  connection  with 
the  opening  up  for  settlement  of  the  north  half  of  the  Colville  Indian  Reservation, 
which  it  is  expected  will  take  place  in  the  near  future,  will  still  further  increase  the 
demand  for  better  transportation  facilities. 

The  valley  of  the  Okanogan,  which  has  perhaps  greater  possibilities  of  future 
development  than  all  the  rest  of  the  country  tributary  to  the  upper  Columbia,  will 
not  receive  the  greatest  possible  benefit  from  the  improvement  of  the  Columbia, 
unless  the  Okanogan  River  is  also  made  navigable. 

The  steamer  EUenaburg  has  navigated  the  Okanogan  River  during  high  water  for 
several  seasons,  bringing  out  several  hundred  tons  of  ore. 

The  Methow  Valley  is  narrow  near  the  Columbia;  but  a  few  miles  back  it  widens 
out  and  contains  some  good  land.  If  the  Methow  conntry  ever  amounts  to  anything, 
however,  it  will  be  as  a  mining  and  not  as  an  agricultural  country.  Some  very  rich 
gold  prospects  have  been  discovered  on  tributaries  of  the  Methow,  and  many  expect 
that  this  valley  will  eventually  coutain  one  of  the  best  mining  camps  in  the  State. 

The  Chelan  River  is  about  3  miles  long  and  connects  Lake  Chelan  with  the  Colum- 
bia River.  It  flows  through  a  wild  rocky  gorge,  having  a  fall  in  the  3  miles  of 
something  over  300  feet. 

Lake  Chelan  is  about  70  miles  long.  At  the  lower  end  of  the  lake  are  the  towns 
of  Chelan  and  Lakeside.  Near  the  head  of  the  lake  is  situated  the  famous  Horse- 
shoe Basin  mining  region,  containing  some  very  rich  silver  properties. 

Large  quantities  of  logs  are  brought  down  from  the  upper  end  of  the  lake  to  be 
sawed  by  the  mills  at  Lakeside. 

The  Entiat  Valley  is  narrow  and  contains  but  little  good  land.  Considerable 
quantities  of  logs  are  annually  run  down  the  river  during  high  water,  to  be  cut  by 
the  mill  near  the  mouth  of  the  stream. 

The  business  of  the  Wenatchee  Valley  is  accommodated  by  the  Great  Northern 
Railway.  The  railway  company  has  recently  built  a  track  from  their  yard  at 
Wenatchee  to  the  steamboat  landing,  to  facilitate  the  transfer  of  freight  between 
the  boats  and  the  railroad. 

There  are  twenty-five  rapids  in  the  Columbia  River  between  the  Okanogan  River 
and  Wenatchee,  which  cause  more  or  less  trouble  to  navigation.  For  convenience 
they  are  numbered  consecutively,  beginning  at  the  Okanogan.  They  may  also  be 
divided  into  two  general  classes : 

First.  Those  which  only  exist  or  which  become  much  worse  during  high  water. 

Second.  Those  which  are  troublesome  during  low  water  and  which  partially  or 
wholly  disappear  during  high  water. 

This  second  class  may  be  again  divided  into  two  classes,  distinguished  by  the  con- 
ditions which  cause  them : 

Class  A. — Those  caused  by  the  narrowing  of  the  channel.  At  these  places  the 
water  is  swift  and  deep. 

Class  B.— Those  caused  by  bars  or  ledges  across  the  channel.  At  these  places  the 
water  is  swift  and  shoal. 

Of  the  first  general  division  there  is  only  one  example  in  that  part  of  the  river 
under  consideration,  namely,  No.  2  or  Methow  Rapids.  At  this  place  the  river  is 
narrow  and  deep.  During  high  water  the  river  has  no  chance  to  spread  out,  and 
coiiBequently  the  water  is  dammed  back  and  rushes  through  the  gorge  with  great 
velocity.  At  low  water  the  fall  of  the  river  at  this  place  for  one-half  mile  is  1 
foot,  and  boats  have  no  serious  difficulty  in  passing  the  rapids.     During  high  water 
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of  last  year  the  fall  in  the  same  half  mile  was  5  feet.  The  south  shore  at  this  place 
is  covered  with  large  bowlders.  The  north  shore  is  a  nearly  continuous  bluff  for  a 
mile,  from  which  several  rock  points  extend  well  out  into  the  river,  making  the  pas- 
sage of  the  rapids  during  high  water  very  difficult  and  dangerous. 

For  nearly  half  a  mile  below  Ringbolt  Rock  there  is  an  eddy  along  the  north  shore, 
caused  partly  by  Ringbolt  Rock  and  partly  by  the  ledge  extending  into  the  river 
opposite  point  1). 

In  high  water,  boats  ascending  have  to  line  for  about  800  feet  around  point  1> 
They  then  steam  up  to  a  little  above  Smith's  house  and  cross  over  to  the  north  shore, 
to  take  advantage  of  this  eddy.  If  it  were  not  for  rocks  A  and  B  and  point  C.  it 
would  be  easy  to  steam  up  to  Ringbolt  Rock.  From  Ringbolt  Rock  it  is  customary 
to  cross  over  into  the  eddy  along  the  south  shore,  just  above  where  the  river  narrows. 
At  certain  stages  of  the  water  the  point  C  and  rocks  A  aud  B  force  the  boat  out  o: 
the  eddy  into  the  swift  water,  making  it  necessary  to  use  a  line,  and  greatly  increa§ 
ing  the  difficulty  aud  danger. 

It  is  recommended  that  on  the  north  shore  the  rocks  A  and  B  and  the  point  C  b- 
removed  to  such  an  elevation  that  boats  can  go  over  them  in  the  higher  stages  «.•-: 
water,  thus  following  closely  the  shore  and  keeping  out  of  the  swift  water. 

It  is  further  recommended  that  on  the  south  shore  the  large  bowlders  on  the  pom- 
opposite  Ringbolt  Rock  be  broken  up,  and  that  point  D  be  improved  by  breaking 
up  the  large  bowlders  which  now  seriously  interfere  with  layiug  a  line,  and  thai 
suitable  fastenings  for  a  line  be  put  in. 

The  Entiat  Rapids,  No.  18,  come  under  the  head  of  Class  B.  They  extend  ot>j 
about  1  mile.  At  high  water  the  fall  in  this  mile  is  5  feet,  and  boats  can  steam  tia 
rapids  without  much  difficulty.  At  low  water  the  fall  in  this  mile  is  10  feet,  most<* 
it  occurring  in  about  one-half  mile;  the  velocity  of  the  current  there  reaches  It*; 
miles  per  hour.  In  low  water  these  4re  the  worst  rapids  between  Wenatchee  asii 
the  Okanogan ,  and  can  not  be  passed  by  boats  now  on  the  river  without  the  use  vi 
lines. 

The  bed  of  the  river  is  composed  of  small  bowlders.  There  is  nothing  to  indie*:* 
that  there  is  any  bed  rock  extending  across  the  river  at  this  place. 

The  river  here  is  quite  wide  and  at  low  water  is  divided  by  gravel  islands  into 
three  channels,  east,  middle,  and  west. 

The  west  channel  is  shorter  and  contains  less  water  than  the  east  channel,  but  is 
longer  and  contains  more  water  than  the  middle  channel.  It  is  used  in  certain 
stages  of  the  water  by  boats  going  up  the  river,  on  account  of  their  being  able  t*:< 
take  advantage  of  several  eddies.  In  low  water  the  boats,  in  descending,  alwarc 
take  the  east  chanucl.    The  middle  channel  is  not  used  at  all  in  low  water. 

On  the  west  side  of  the  west  channel  are  two  rock  points  against  which  the  car- 
rent  strikes  with  great  force.  Near  the  lower  end  of  this  channel  are  three  rock 
islands,  bare  at  low  water,  nearly  in  the  middle  of  the  channel. 

The  east  channel  is  the  longest  of  the  three,  aud  at  low  water  contains  much  men 
water  than  both  of  the  other  channels.  The  fall  is  more  concentrated  in  this  chanifc 
than  in  the  others,  the  last  1,000  feet  having  a  fall  of  6  feet.  I  do  not  believe  tlu: 
it  is  practicable,  nor  indeed  desirable,  to  change  the  slope  of  the  river  at  this  plac? 

The  best  part  of  the  river  to  navigate  between  Rock  Island  and  the  Okanogan,  i> 
the  10  miles  immediately  above  the  Entiat  Rapids.  To  distribute  the  slope  of  the 
rapids  over  this  part  of  the  river  would  result  in  injuring,  to  a  greater  or  less  exteD: 
this  piece  of  good  river  without  improving  the  rapids  sufficiently  to  obviate  tbt 
necessity  for  lining.  Moreover,  to  cut  through  the  bar  causing  these  rapids  so  as  u 
materially  reduce  the  slope  of  the  water,  would  be  a  very  expensive  undertaking: 
in  my  opinion,  not  justified  by  the  amount  of  business  on  the  river. 

It  is  recommended  that  the  east  channel  only  be  improved,  and  that  this  h 
improved  by  removing  all  the  dangerous  submerged  bowlders  possible,  and  by  put- 
ting in  a  boom  of  12-inch  square  timbers  4  feet  wide  to  assist  in  laying  a  line  and  t 
act  as  a  fender  to  keep  the  boat  from  striking  the  shore. 

It  is  suggested  that  the  proper  and  only  safe  place  for  this  boom  is  along  the  soutl 
shore  of  island  M;  that  the  upper  end  of  it  should  be  anchored  on  the  lower  end  <•' 
the  small  island  between  islands  M  and  N,  and  that  it  extend  down  from  the  lowf 
end  of  this  small  island  about  600  feet.  It  is  also  suggested  that  suitable  fastening 
for  lining  be  put  in  on  this  island. 

When  this  is  done  the  passage  of  these  rapids  ought  not  to  take,  under  ordinary 
circumstances,  more  than  thirty  minutes. 

At  Rocky  Reach,  No.  22,  there  is  a  reef  partly  bare  at  low  water,  extending  from 
the  west  bank  nearly  across  the  river,  leaving  a  narrow  channel  near  the  east  shore. 
There  is  in  this  channel  at  least  one  large  submerged  rock,  marked  J  on  the  plat 
There  are  also  many  largo  bowlders  on  the  point  K  which  still  further  reduce  tbt' 
available  steamboat  channel  until  it  is  quite  narrow.  It  is  quite  difficult  for  loatiW 
boats  going  downstream  in  low  water  to  avoid  both  the  rock  J  and  the  rocky 
point  K. 
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It  is  recommended  that  the  rock  J  be  removed  and  that  the  large  bowlders  on  the 
Dints  K  and  L  be  broken  up. 

There  are  said  to  be  other  submerged  rocks  at  this  place  which  we  could  not  find. 
:*  any  of  these  are  found  and  are  dangerous  to  navigation,  it  is  recommended  that  they 
e  removed. 

In  the  rapids  of  Class  A  may  be  included  the  numbers  5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
7,  21,  23,  and  24,  having  a  depth  of  water  ranging  from  8  feet  to  30  feet,  and  with  a 
elocity  of  current  ranging  from  4.5  to  7.6  miles  per  hour. 

These  rapids  add  materially  to  the  expense,  difficulty,  and  danger  of  navigation, 
ut  as  the  boats  now  on  the  river  can  Bteam  them  without  serious  difficulty,  I  do 
ot  think  there  is  now,  or  is  likely  to  be  in  the  future,  sufficient  commerce  to  war- 
ant  attempting  to  improve  them. 

Rapids  of  Class  B  include  numbers  1,  3,  4,  6,  16,  19,  20,  and  25,  having  a  depth  of 
pater  varying  from  6  feet  to  8  feet  and  with  a  velocity  of  current  ranging  from  5.3 
o  7.8  miles  per  hour. 

These  rapids  are  a  more  serious  obstruction  to  navigation  than  those  of  Class  A. 
n  addition  to  the  difficulty  of  passing  them  going  up  river  there  is  also  danger  of 
>oats  grounding  on  the  down  trip.  All  of  these  bars  contain  more  or  less  small 
>o  wlders,  and  such  an  accident  wonld  be  liable  to  seriously  damage  the  boat,  besides 
mi  using  delay  and  expense  in  getting  oft*. 

At  most  of  these  rapids  there  is  a  greater  or  less  extent  of  comparatively  still  water 
lbove  them,  indicating  that  the  bar  acts  aB  a  submerged  dam.  If  the  top  of  this 
bar  or  dam  could  be  lowered  it  would  tend  to  distribute  the  fall,  which  is  now  con- 
centrated at  the  bar  over  much  of  the  river,  diminishing  the  slope  of  the  water  and 
consequently  the  velocity  of  the  current.  The  current  at  these  places  is  quite  swift, 
and  if  the  material  composing  the  bar  is  loosened  up  the  water  will  probably  remove 
much  of  it. 

It  is  suggested  that  a  heavy  drag,  suitable  for  stirring  up  the  material  composing 
the  bottom  of  the  river,  be  hauled  over  the  bars  at  some  of  these  places  and  the  effect 
carefully  noted.  It  this  kind  of  treatment  will  materially  improve  these  rapids  it  is 
probably  the  cheapest  way  in  which  it  can  be  done. 

As  the  part  of  the  river  between  Wenatchee  and  Rock  Island  can  be  navigated,  if 
necessary,  without  serious  difficulty,  and  as  no  commerce  whatever  exists  below 
Wenatchee,  it  is  recommended  that  no  attempt  be  made  to  improve  this  part  of  the 
river. 

Accompanying  this  report  are  three  schedules,  as  follows: 

First   A  list  of  bench  marks  established,  with  descriptions,  elevations,  etc. 

Second.  A  table  of  distances  showing  the  distance  of  prominent  places  from  the 

International  Boundary,  from  the  mouth  of  the  Columbia  River,  and  also  from 

Wenatchee,  the  initial  point  of  steamboat  navigation. 

Third.  A  list  of  obstructions  to  navigation  in  the  river  between  Okanogan  River 

and  Wenatchee,  with  location,  description,  and  estimate  of  number  of  cubic  yards 

of  rock  to  be  removed. 

Very  respectfully,  your  obedient  servant, 

C.  F.  B.  Haskell. 

Capt.  T.  W.  Symoxs, 

Corps  of  Engimertt,  l\  S.  A. 
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List  of  bench  mark*. 


Bench  mark. 


Description. 


Ki- 
th- 


No.  28. 

No.  29. 

No  30. 
No  31.. 


No.  32. 


No.  33. 
No  34. 
No  35. 


No  36 

No  37 

No.  38  .... 
No.  39 


A  i  internet  ion  of  Main  street  and  Washington  avenue.  Port  Columbia,  Wash. 

On  a  cedar  post  6  inches  in  diameter.  8  inches  above  ground,  marked  l*.  S. 

B.  M.  with  tacks.    Established  by  William  Cutbbert  ' 

At  the  northwest  corner  of  intersection  of  Okanogan  and  Broadway  streets,  i 

Virginia  City.  Wash.    At  southeast  corner  of  Pioneer  Store,  on  granite 

rock  6  by  8  by  24  inches  set  20  inches  in  the  ground. 
On  east  or  leftband  bank  of  the  Columbia,  about  1.000  feet  below  the  mouth  of 

the  Met  how.    On  tho  ring  bolt  net  in  the  top  of  Ringbolt  Rock. 
At  meander  corner  on  the  left  bank  of  the  Columbia  on  south  side  of  sec  6,  T. 

28  N.,  R.  24  £..  Willamette  meridian.    On  nail  in  root  of  bearing  tree  14  feet 

north  of  corner. 
At  southwest  corner  of  intersection  of  Chelan  avenue  and  First  street,  Chelan 

Falls,  Wash.. at  northeast  corner  of  hotel.    On  granite  rock  6  by  6  by  24 

Inches  set  20  inches  in  the  ground. 
At  Downing  Rapids.  3  miles  below  Chelan  Falls,  on  the  left  of  main  channel. 

On  the  top  of  the  highest  rock  in  the  rapids. 
At  northeast  corner  of  intersection  of  Kellogg  street  and  Navarre  avenue. 

Troy.  Wash.    On  rock  6  by  8  by  24  inches,  set  20  inches  in  the  ground. 
At  northeast  corner  of  intersection  of  Riverside  avenue  and  First  street, 

Orondo,  Wash.    On  granite  rock  6  by  8  by  24  incites,  set  20  inches  in  the 

ground. 
At  limekiln .  6  miles  above  Wenatchee.    On  bottom  of  lower  brick  inside  of 

arch^,  northeast  corner  on  right-hand  side,  when  facing  arch. 
Near  corner  of  Wenatchee  and  Orondo  avenues,  Wenatchee,  Wash.     On  left- 
hand  corner  of  lower  step  of  Columbia  Valley  Bank  building. 
At  Great  Northern  Railway  Bridge.    On  northeast  corner  of  top  of  south  pier 

on  west  bank  of  river. 
At  head  of  Rock  Island.    On  left  bank  at  north  end  of  cut  on  Great  Northern 

Railway,  on  nail  in  telegraph  pole. 


F»- 


ELEVATIONS. 

Elevation  of  top  rail  at  Wenatchee  depot.  Great  Northern  Railway,  by  river  levels ^  -  j 

By  railroad  levels  above  mean  high  tide,  Seattle,  Wash 6f: .' 

By  railroad  levels  above  mean  low  tide,  Seattle,  Wash 6**..  | 

By  railroad  levels  from  Atlantic  coast 6&  ' 

High  water  at  Wenatrhee,  1894 ^.' 

Elevation  of  zero  mark  of  Weather  Bureau  gauge  at  Wenatchee,  Wash *'«*•.* 

High  water  at  Great  Northern  Railway  Bridge,  1894 <*> ;  I 

Top  of  rail  at  Great  Northern  Railway  Bridge •*• 


Distance  table. 


From 
j  Wenat- 

I  From  From  f?^\ 
interna  mouth  l  ,4ini 
tional     of  Co-  '     nai 


Name  of  place. 


bound  Jumbio!^'"'™ 
.ry.      River.    •{£»• 

naviga- 
tion. 


Okanogan  River 

Virginia  City  (town)  ... 

Central  Ferry 

Methow  River 

Parkers  Landing 

Chelan  Landing 

Chelan  River 

Chelan  Falls  (town)  .... 

Downing  Rapids 

Knapps  Terrv 

Troy  (town)  ! 

Ribbon  Bluff  Landing.. 


Milt* 
214 

218 
220. 5 
224 

228      I 
243.6 
244.6 
245 

247      , 
253. 7 

255.7  ! 

258.8  , 


MiUt. 
546 
542 
539.5 
536 
532 
516.4 
515.4 
515 
513 
506.3 
504.3 
501.2 


Mile*. 
68.3 
64.3 
61.8 
58.3 
54.3 
38.7 
37.7 
37.3 
35.3 
28.0 
26.6 
23.5 


Kntiat  Landing 
Entiat  River. . 
Orondo  (town) 
Haleys  Ford . . 
Koenlers  Landing 

Rocky  Reach 

Wenatchee  River 
Wenatchee  (town) 
Great  Northern  Rail 
way  Bridge  (below).. 
Rock  Island  (below) . . . 
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LUt  of  obeh  notions  to  navigation  in  the  Columbia  River  between  Wenatchee  and  Virginia 

City,  Wash. 


Name  of  obat na- 
tion. 

-9 

I 

O 

1 

Class  of  rapid. 

•5« 
go 

£«£ 

Mile*. 
223.4 
224 
224  5 

i 

a. 
2 

Feel 

u 
3  C 

"8 

if 

> 

MiU*. 

Rock  ti 
mo 

1 
8? 

I 

s 

Cu.yds. 
12 

>    be  re- 
red. 

J. 

Cu.yds. 

Remarks. 

Rock 

Rapids 

1 

2 

B 
No.l 

7 
50 

7.7 
5.5 

See  report. 
Do. 

Mettaow  Rapids  . . . 

Bock  A 

148 

889 

8  500 

\ 

Rock  B 

! 

1  All  included   in  the  imp  rove- 

Point  C ! 

Point  D 1 

i 

800    1 

Rapids 

Do 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

B 
B 
A 
B 
A 
A 
A 
A 
A 
A 

228.6 

230.9 

232.9 

233.9 

235 

237.1 

239.8 

241 

242.3 

244.4 

244.8 

247 

249.5 

251.5 

252.3 

253 

253.3 

261.2 

264 

265 

266.1 

267 

268 

271.3 
273.0 
275 
280 

7 
6 
13 
8 
13 
16 
11 
12 
17 
22 

6.5 

5.7 

5.7 

5.3 

5 

5.7 

7.6 

7.6 

7.4 

6 

. 

Sec  report. 

Do. 
Nothing  recommended. 
See  report. 
Nothing  recommended. 

Do. 

Do 

Do 

Do 

Do 

Do 

Do. 

Do 

Do. 

Do  

Do. 

Chelan  Rapids 

Do. 
To  be  removed. 
Nothing  recommended. 

Do. 

Do. 
See  report. 
Nothing  recommended. 

Chelan  Rock 

89 

Downing  Rapids . . . 

13 
14 
15 
16 
17 

A 
A 
A 
B 
A 

8 
17 
17 

6 
12 

6.3 

5 

6.8 

6.5 

5.1 

Rapids 

Do 



Do 

Do 

Rock 

""  322 

Vaughn  Rock 

123 

295 

50 

250 



550 

Entiat  Landing 

'. 

Do. 

Entiat  Rapids 

OrondoRock '. 

18 

B 

9 

10.7 

Do. 
Do. 

Hunts  Rapids 

Haleys  Ford  Rap- 

10 
2U 

21 
22 
23 
24 

25 



•   B 
B 

A 
A 
A 
A 

B 

7 
7 

15 

6.5 

See  report. 
Do. 

7 

4.5 

6 

ids! 
Rapida 

Nothing  recommended. 
See  report. 

Nothing  recommended. 
Do. 

Rocky  Reach 

Rapids 

248 

300 

Wenatcheo   River 

Rapids. 
Wenatchee  Rapids . 

See  report. 



Total 

1,067 

0,509 

1 

TT  40. 

establishment  of  harbor  lines  in  puget  sound  at  seattle 
and  ballard,  washington. 

Office  Board  of  Tide  Land 
Appraisers  for  King  County, 
Seattle,  Wash.,  September  13,  1894. 
Sir  :  Under  the  law  creating  and  empowering  this  board,  it  is  impor- 
tant— almost  indispensable,  in  fact — that  the  harbor  lines  fronting  the 
cities  of  Seattle  and  Ballard  be  established  at  once.    The  State  land 
commission  has  done  this  work  as  far  as  the  State  can  do  it,  and  to 
make  the  lines  established  final  and  complete  now  requires  only  the 
approval  of  your  Department.    We  trust  that  you  will  take  the  steps 
necessary  to  give  the  State  lines  the  desired  approval,  if  in  your  judg- 
ment, after  due  examination,  they  are  found  to  be  wisely  and  properly 
laid. 

Very  respectfully,  Fred.  W.  Sparling, 

Chairman  of  the  Board. 
Hon.  Daniel  S.  Lamont, 

Secretary,  War  Department. 
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[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  13, 1894. 
Respectfully  referred  to  Col.  G.  H.  Mendell,  Corps  of  Engineers,  for 
report. 

Colonel  Mendell  is  authorized  to  call  on  Capt.  T.  W.  Symons,  Corps 
of  Engineers,  for  any  information  or  assistance  desired. 
To  be  returned. 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 

[Third  indorsement] 

U.  S.  Engineer  Office, 
San  Francisco,  CaL,  October  30, 1894. 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
report. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  14, 1894. 

Respectfully  returned  to  the  Secretary  of  War. 

Application  having  been  made  by  the  authorities  of  King  County, 
Wash.,  for  the  establishment  of  harbor  lines  at  Seattle  and  Ballard, 
and  for  the  approval  by  the  Secretary  of  War  of  certain  lines  adopted 
by  the  board  of  land  commissioners  of  that  State,  the  subject  was 
referred  to  Col.  George  H.  Mendell,  Corps  of  Engineers,  who  has  given 
the  same  careful  consideration  and  submits  the  accompanying  report 
of  the  30th  ultimo,  to  which  attention  is  respectfully  invited. 

The  harbor  lines  recommended  by  Colonel  Mendell  are  referred  to  in 
his  report  as  being  indicated  on  the  drawings  by  red  and  yellow  lines. 
(See  blue  prints*  marked  A  and  B.) 

But  to  avoid  possible  misunderstanding  in  the  future  I  have  had 
these  different  colored  lines  changed  on  the  tracings  #  herewith  to  full 
black  lines,  and  I  recommend  that  the  full  black  lines  shown  on  the 
tracings  of  Seattle  and  Ballard  harbors  be  established  as  pierhead  lines 
for  those  harbors  and  adjacent  waterways. 

The  tracings  have  been  prepared  for  the  approval  of  the  Secretary 
of  War. 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 

[Fifth  indorsement.] 

War  Department,  November  17, 1894. 

Respectfully  returned  to  the  Chief  of  Engineers  with  the  harbor  lines 
approved  as  recommended. 

Joseph  B.  Doe, 
Acting  Secretary  of  War. 

*  Omitted. 
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report  of  col.  tt.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  CaL,  October  30, 1894. 

General:  As  directed  by  Department  indorsement  *  *  *  of 
October  13, 1894, 1  make  report  in  the  matter  of  harbor  lines  at  Seattle 
aud  at  Ballard,  Wash. 

The  lines  shown  in  red  on  the  two  accompanying  blue  prints*  are 
understood  to  have  been  proposed  and  adopted  by  a  board  of  commis- 
sioners constituted  under  the  constitution  and  laws  of  the  State  of 
Washington.  These  lines,  in  whole  or  in  part,  were  submitted  to  a 
Board  of  Engineer  Officers,  appointed  by  the  War  Department,  under 
instructions  to  make  recommendations  in  regard  to  them  to  the  War 
Department,  in  order  that  harbor  lines  might  be  established  as  pro- 
vided in  various  river  aud  harbor  acts.  The  Board  of  Engineer  Officers 
finding  that  the  question  of  ownership  of  adjoining  submerged  lands 
was  in  litigation  declined  at  the  time  to  make  recommendations.  It 
is  now  understood  that  the  courts  have  settled  the  issues  in  question 
in  favor  of  the  State,  and,  so  far  as  known,  there  is  now  no  reason  why 
the  War  Department  may  not  now  proceed  to  establish  lines  as  provided 
in  the  river  and  harbor  acts. 

The  undersigned  was  a  member  of  the  Board  of  Engineer  Officers 
herein  referred  to.  Captain  Symons  was  also  a  member.  We  have 
consulted  as  to  this  matter,  and  are  in  agreement  to  report  that  the 
lines  at  Seattle  and  Ballard,  so  far  as  represented  in  red  on  these  maps, 
are  suitable  for  adoption,  with  the  reservation  that  no  bulkhead  lines 
need  be  established. 

Along  the  whole  Sound  front,  extending  from  the  outlet  of  Salmon 
Bay  to  the  southern  boundry  of  the  map,  the  lines  are  shown  double, 
an  outer  and  an  inner  line,  parallel  with  an  interval  of  300  feet;  except 
that  in  the  southern  part  over  the  tide  lands  the  interval  is  600  feet. 
Through  these  tide  lands  there  are  laid  out  two  side  channels  or  water- 
ways, 1,000  feet  wide  and  2,800  feet  apart,  which  extend  to  the  east- 
ward as  a  whole,  or  subdivided  to  the  limit  of  jurisdiction  of  the  State, 
ending  near  the  outlet  of  the  Duwamish  River,  which  is  accustomed 
to  diffuse  itself  over  the  flats. 

Attention  is  asked  to  the  yellow  lines  drawn  in  these  side  channels, 
and  also  in  definition  of  the  river.  The  last-named  lines  are  outside 
of  the  jurisdiction  of  the  State  board,  and  are  proposed  by  Captain 
Symons  aud  myself  as  needful  to  complete  the  system.  Reference  to 
this  point  is  made  in  Mr.  Sparling's  letter  of  October  2. 

The  yellow  lines  in  the  two  1,000-foot  waterways  are  proposed  for 
pierhead  lines. 

It  is  recommended  that  the  War  Department  establish  pierhead  lines 
along  the  red  lines  shown  on  the  map  of  Ballard  Harbor,  except  that 
where  two  parallel  lines  are  in  red  the  outer  only  is  to  be  established : 
that  along  the  Seattle  water  front  the  outer  red  line  be  established,  aim 
in  the  waterways  the  yellow  lines  be  established — that  the  yellow  lines 
defining  the  Duwamish  River  be  established — and  that  the  red  lines 
connecting  the  Duwamish  River  yellow  lines  with  the  waterways  be 
established,  and  wherever  there  is  a  single  red  line  it  is  to  be  estab- 
lished as  a  pierhead  line. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

*  Omitted. 
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DESCRIPTION  OF  HARBOR  LINKS  AT  SEATTLE,   WASHINGTON. 

For  the  inner  limit  of  the  reserved  area.— Begin  at  a  point  3,834.99  feet  south  and 
3.637.90  feet  east  of  the  United  States  Coast  Survey  signal  at  Duwamish  Head,  in 
Went  Seattle,  which  point  is  492.64  feet  south  and  1,796.25  feet  east  of  the  meander 
post  corner  to  fractional  sees.  11  and  12,  T.  24  N.,  R.  3  E.,  on  the  north  line  between 
said  sections,  which  meander  post  is  near  the  Seattle  Terminal  and  Railway  Com- 
pany's elevator  in  West  Seattle;  thence  from  said  point  run  for  said  inner  line  ot 
said  reserved  area  north  65-  34'  09*  east  1,477.44  feet;  thence  north  76°  42'  13'  east 
3,835.32  feet;  thence  north  58°  03'  34  east  1,738.19  feet;  thence  north  17°  14'  15 
east  2,960.51  feet;  thence  north  19'  07"  east  985.34  feet;  thence  north  15° 07'  59"  west 
891.11  feet;  thence  north  25-  21'  4&"  west  1,688.31  feet;  thence  north  48-  49  51  west 
2,453.09  feet;  thence  north  52°  56'  53  west  2,054.99  feet;  thence  north  42°  28 
26"  west  1,907.37  feet ;  thence  north  46^  10'  west  3,175.12  feet ;  thence  north  61c  07'  28 
west  872.09  feet;  thence  north  82°  191  41"  west  5,381.17  feet;  thence  north  56 
41'  30"  west  5,732.34  feet;  thence  north  46°  32'  06"  west  4,934.31  feet;  thence 
north  26°  02'  52"  west  5,783.70  feet;  thence  north  12°  48'  15"  east  315  feet;  theme 
north  75-00'  02"  east  1,768. 12  feet;  thence  north  46°  03'  16'  east  695  feet;  thence  north 
29-  46'  50"  east  1,972.10  feet;  thence  north  53^  52'  35"  east  2,864.35  feet  to  a  point 
which  is  1,679.86  feet  north  and  588.29  feet  east  of  the  meander  post  to  fractional 
sees.  9  and  ltt,  T.  25  N.,  R.  3  E. 

For  the  harbor  line  or  outer  line  of  reserved  area. — Commence  at  the  point  heretofore 
described  as  the  beginning  point  of  the  inner  line  of  the  reserved  area;  thence  north 
13-  38'  49"  west  610.79  feet;  thence  north  65°  34' 09"  east  1,421.64  feet;  thence  north  76- 
42'  13"  east  3,795.32  feet;  thence  north  58°  03'  34"  east  1,875.35  feet;  thence  uorth 
17°  14'  15" east  2,345.34  feet;  thence  north  19'  07"  east  900.01  feet:  thence  north  15- 
07'  59"  west  823.56  feet;  thence  north  25°  21'  48"  west  1,599.14  feet;  thence  north 
48  49'  51"  west  2f380  feet;  thence  north  52°  56'  53"  west  2,071.71  feet;  thence  north 
42  28'  26"  west  1,925.20  feet;  thence  north  46°  107  west  3,126.05  feet;  thence 
north  61°  07'  28  west  776.55  feet;  thence  north  82°  19'  41"  west  5,393.28  feet; 
thence  north  56-  41'  30"  west  5,827.26  feet;  thence  north  46°  32'  06"  west  5,015.19 
feet;  thence  north  26°  02'  52"  west  5,943.72  feet;  thence  north  12°  48'  15"  east 
451.22  feet;  thence  north  64-  08'  53"  east  538.93  feet;  thence  north  73c  21'  32"  east 
1,414.23  feet;  tbence  north  46°  03'  16"  east  576.39  feet;  thence  north  29°  46  50 
east  1,993.1*4  feet;  thence  north  53°  52'  35"  east  2,841.24  feet,  to  a  point  identical 
with  the  initial  point  of  the  outer  line  of  the  harbor  area  reserved  in  front  of  the 
city  of  Ballard  and  which  is  1,870.81  feet  north  and  341.04  feet  east  of  the  meander 
post  corner  to  fractional  sees.  9  and  10,  T.  25  N.,  R.  3  E.,  and  764.27  feet  north  and 
2,217.14  feet  west  of  the  United  States  Coast  Survey  signal  at  the  south  side  of  the 
entrance  to  Salmon  Bay. 

Smiths  Core  waterway. — Beginning  at  a  point  on  the  outer  harbor  line  2,261.04  feet 
south  of  and  1,593.96  feet  west  of  the  meander  post  on  the  east  side  of  Smiths  Cove, 
corner  to  fractional  sees.  24  and  25,  T.  25  N.,  R.  3  E.f  which  point  is  also  2,056.09 
feet  south  of  and  1,755.59  feet  east  of  the  Coast  Survey  signal  on  the  west  side  of 
said  Smiths  Cove,  tbence  run  for  the  east  side  of  said  waterway  north  08'  22"  west 
to  the  meander  line  at  head  of  Smiths  Cove;  and  for  the  west  side  of  said  waterway 
commence  at  a  point  on  the  outer  harbor  line  north  82°  19' 41"  west  403.75  feet 
from  the  initial  point  above  described  of  the  east  side  of  said  waterway,  thence 
running  parallel  to  said  east  side  and  400  feet  distant  therefrom  north  08'  22"  west 
to  the  meander  line  at  head  of  Smiths  Cove. 

Said  waterway  is  of  a  uniform  width  of  400  feet,  and  extends  from  the  outer  har- 
bor line  through  the  intervening  tide  lands  to  the  head  of  Smiths  Cove. 

West  waterway. — For  west  lino  of  west  waterway,  commence  at  anoint  on  the 
outer  line  of  the  harbor  reserve,  which  is  2,538.84  feet  south  and  5,273.14  feet  east 
from  the  United  States  Coast  Survey  signal  at  Duwamish  Head  in  West  Seattle;  also 
being  distant  803.50  feet  north  and  3,431.49  feet  east  from  the  meander  corner  to 
sees.  11  and  12,  T.  24  N.,  R.  3  E.,  Willamette  meridian,  on  the  line  running  north 
between  said  sections,  which  corner  is  near  the  Seattle  Terminal  and  Railway  Com- 
pany's elevator  in  West  Seattle ;  tbence  from  said  point  run  for  west  line  of  west 
waterway  south  5.025.84  feet;  thence  east  1,000  feet;  thence  south  42°  15'  east  2,750 
feet;  thence  south  17°  56'  45"  east  1,406.50  feet,  to  eastmost  point  on  Government 
meander  line  of  Island  No.  3,  in  sec.  18,  T.  24  N.,  R.  4  E.,  Willamette  meridian. 

Fot  east  line  of  said  waterway,  commence  at  a  point  on  outer  line  of  harbor 
reserve  2,302.52  feet  south  and  6,273.14  feet  east  from  survey  Bignal  before  men- 
tioned, and  1,039.83  feet  north  and  4,431.49  feet  east  from  meander  post  corner  to 
sees.  11  and  12  above  described,  thence  run  for  east  line  of  west  waterway  south 
4,667.25  feet;  thence  south  42°  15'  east  3,276.49  feet;  thence  south  17°  56'  45"  east 
752.56  feet,  to  point  of  intersection  with  west  line  of  east  waterway. 

East  waterway. — For  east  line  of  east  waterway,  commence  at  a  point  on  outer  line 
of  harbor  reserve  788.46  feet  south  and  10,073.14  feet  east  from  previously  described 
Coast  Survey  signal,  which  is  also  2,553.89  feet  north  and  8,231.49  feet  east  from  pre- 
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viously  described  meander  corner  to  sees.  11  and  12,  T.  24  N.,  R.  3  E.,  thence  for 
east  Hue  run  south  6,776.22  feet;  thence  west  293.42  feet;  thence  south  14°  30'  west 
2,300  feet;  thence  south  8C  23'  41'  west  1,681.67  feet  to  the  meander  line  of  Edwards 
Island. 

For  west  line  of  east  waterway,  commence  at  a  point  on  outer  line  of  harbor 
reserve,  which  is  1,411.89  feet  south  and  9,073.14  feet  east  from  Coast  Survey  signal, 
being  also  1,930.46  feet  north  and  7,231.49  feet  east  from  meander  corner  to  sees.  11 
and  12;  thence  run  south  6,152.79  feet;  thence  east  293.42  feet;  thence  south  14°  30; 
west  2,630.13  feet,  to  point  of  intersection  with  east  line  of  west  waterway. 

Canal  waterway, — For  north  lino,  commence  at  a  point  6,764.68  feet  south  and 
10,073.14  feet  east  from  Coast  Survey  signal  at  Duwamish  Head,  also  3,422.33  feet 
south  and  8,231.49  feet  east  from  meander  corner  to  sees.  11  and  12,  T.  24  N.,  R.  3 
E.,  thence  south  45°  east  707.11  feet;  thence  east  to  meander  line.  For  south  line, 
commence  at  a  point  7,564.68  feet  south  and  10,073.14  feet  east  from  said  Coast  Sur- 
vey signal,  also  4,222.33  feet  south  and  8,231.49  feet  east  from  meander  corner  to  said 
sees.  11  and  12,  thence  east  to  meander  line. 

DESCRIPTION  OF   HARBOR  LINES  AT  BALLARD,   WASHINGTON. 

For  the  harbor  line  or  the  outer  rim  of  the  reserved  area. — Begin  at  a  point  1,824.76 
feet  north  and  449.22  feet  east  of  the  United  States  Coast  Survey  signal  marked  X 
oh  the  map,  south  of  the  mouth  of  Salmon  Bay,  which  point  is  also  1,870.81  feet 
north  and  341.04  feet  east  of  the  meander  post  corner  to  fractional  sees.  9  and  10,  T. 
25  N.,  R.  3  E.,  thence  north  21c  28'  49  east  1,988.09  feet;  thence  north  55°  07  32" 
east  1,757.66  feet;  thence  north  18°  32'  18"  east  3,506.97 feet :  thence  north  30°  42'  14" 
west  1,889.94  feet;  thence  north  14°  25'  15  '  east  1,264.85  feet;  thence  north  57°  58' 
22"  east  2,125  feet ;  thence  south  32°  01'  38"  east  300  feet  to  a  point  501.53  feet  north 
and  384.03  feet  west  of  meander  post  corner  to  fractional  sees.  34  and  35,  T.  26  N., 
R.  3E. 

For  the  line  bounding  the  inshore  limit  of  the  reserved  area  aforesaid, — Begin  at  a  point 
190.95  feet  south  and  247.25  feet  east  of  the  initial  point  of  the  outer  rim  of  said 
area  above  described,  and  which  point  is  also  1,679.86  feet  north  and  588.29  feet  east 
of  meander  post  corner  to  fractional  sees.  9  and  10,  T.  25  N.,  R.  3  E.,  thence  north 
21°  28'  49"  east  1,984.53  feet;  thence  north  55°  07'  32"  east  1,766.14  feet;  thence 
north  18°  32'  18"  east  3,677.63  feet;  thence  north  30°  42'  14"  west  1,896.07  feet; 
thence  north  14°  25'  15"  east  1,090.93  feet;  thence  north  57°  58' 22"  east  2.005.16 
feet  to  a  point  of  intersection  with  the  outer  rim  above  described. 

Salmon  Bay  waterway. — Commencing  at  a  point  on  the  outer  rim  of  the  reserved 
area  in  front  of  Ballard  Harbor,  1,279.77  feet  north  and  503.62  feet  east  of  the  initial 
point  of  the  outer  line  of  the  reserved  area  aforesaid,  thence  running  for  the  south 
side  of  Salmon  Bay  waterway,  south  68°  31'  11"  east  731.03  feet:  thence  south  33° 
39  57"  east  2,190  feet;  thence  south  16°  32'  30"  east  938.21  feet;  thence  south  16c  39' 
west  558.41  feet;  thence  south  45°  27'  08"  east  537.42  feet;  thence  south  85 °  44'  36" 
east  1,145.16  feet;  thence  south  74°  32'  20"  east  251.93  feet;  thence  south  54°  19'  20" 
east  550  feet;  thence  south  63°  12' 29"  east  1,098.33  feet;  thence  south  88°  52'  20"  east 
1,270.25  feet;  thence  south  58°  19'  58"  east  1,885.77  feet;  thence  south  29°  29'  02" 
east  1,361.30  feet;  thence  east  2,405  feet;  thence  south  50°  29'  east  to  the  meander 
line. 

And  for  the  north  side  of  Baid  Salmon  Bay  waterway,  commencing  at  a  point 
2,087.29  feet  north  and  1,068.47  feet  east  of  the  initial  point  or  point  ofbeginning  of 
the  outer  line  of  the  reserved  area  in  front  of  the  city  of  Ballard  aforesaid,  thence 
south  33°  39'  57"  east  3,258.85  feet;  thence  south  7°  55'  48"  east  688.58  feet;  thence 
south  36°  44'  51"  east  748.80  feet;  thence  south  61°  26'  37"  east  759.38  feet;  thence 
south  54°  19'  20"  east  951.61  feet;  thence  south  67°  51'  39"  east  504.17  feet;  thence 
north  75°  28'  55"  east  1,874.87  feet ;  thence  south  57°  37'  49"  east  1,083.34  feet ;  thence 
south  45°  east  2,354.67  feet;  thence  east  1,580  feet;  thence  south  43°  28'  east  to  the 
meander  line. 


T  T  41. 
ESTABLISHMENT  OF  HARBOR  LINES  AT  HOQUIAM  HARBOR,  WASHINGTON. 

letters  of  the  board  of  state  land  commissioners. 

Board  of  State  Land  Commissioners, 

Olympia,  Wash.,  October  S, 1894. 
Sib:  We  have  been  instructed  by  the  board  of  State  land  commis- 
sioners to  certify  to  you  that  the  location  of  harbor  lines  in  front  of  the 
cities  of  Seattle*    •    •    *    and  Hoquiam,  this  State,  appeared  to  be 


♦  For  action  concerning  establishment  of  harbor  lines  at  Seattle  see  pages  3543-3546. 
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an  absolute  necessity;  that  it  was  important  that  these  lines  be  estab- 
lished at  the  earliest  date  practicable,  and  accordingly  this  board  agieed 
upon  and  located  the  lines  in  front  of  the  aforesaid  cities  and  now 
respectfully  request  that,  in  pursuance  of  section  12  of  the  river  and 
harbor  act  of  September  19, 1890,  you  appoint  a  Board  of  United  States 
Engineers  to  examine,  consider,  and  report  upon  these  lines  with  the 
end  in  view  of  securing  the  Government  approval  of  the  same. 

In  this  connection  it  may  be  well  to  state  that  a  Board  was  directed 
on  a  former  occasion  by  the  Secretary  of  War  to  establish  these  harbor 
lines  in  conjunction  with  other  harbor  lines  in  the  State,  but  that, 
owing  to  litigation  over  the  lines  in  front  of  Seattle,  Tacoma,  and 
Hoqniam,  the  Board  did  not  act  at  these  places. 

This  commission,  as  the  successor  of  the  old  State  harbor  line  com- 
mission, is  charged  by  the  constitution  and  laws  of  the  State  of  Wash- 
ington with  the  duty  of  making  reservations  upon  the  water  front  of 
the  various  harbors  within  its  limits,  in  the  interests  of  commerce  and 
to  the  end  that  these  reservations  within  certain  harbor  lines  may  be 
owned  and  controlled  by  the  State,  so  that  commercial  facilities  may 
be  provided  thereon,  which  shall  at  all  times  afford  cheap,  convenient, 
and  ready  access  to  the  navigable  waters  of  the  State  by  all  its  people. 
These  reservations  are  to  be  from  50  to  600  feet  in  width  at  the  discre- 
tion of  this  commission.  The  laws  of  the  State  provide  for  the  sale, 
under  the  direction  of  this  commission,  of  all  the  tide  lands  within  the 
inner  harbor  lines  of  these  reservations,  after  they  shall  have  been 
properly  located  and  established  as  required  by  law.  The  tide  lands, 
as  thus  described,  in  many  localities  comprise  extensive  areas  which,  in 
the  estimation  of  the  general  public,  should  be  sold  at  an  early  day,  so 
that  the  many  improvements  which  are  contemplated  thereon  may  go 
forward ;  but  these  tide  lands  can  not  be  sold  until  the  harbor  lines,  as 
required  by  law,  are  first  established. 

*****  *  * 

The  work  of  preserving,  maintaining,  and  improving  the  interests  of 
commerce  and  navigation  in  this  State  and  of  making  preparation  for 
their  future  development  by  both  the  State  and  General  Government 
will  be  greatly  facilitated  by  your  favorable  consideration  of  the  appli- 
cation herein  made. 

We  have  the  honor  to  be,  very  respectfully,  yours, 

W.  T.  Forrest,  Chairman. 
E.  D.  Cowen,  Secretary. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


Board  of  State  Land  Commissioners, 

Olympia,  Wash.,  November  i,  1894. 
Dear  Sir:  In  compliance  with  your  letter  of  instructions,  dated 
October  17, 1  forward  by  express  to-day,  addressed  to  the  Secretary  of 
War,  a  tracing*  of  the  harbor  lines  established  under  authority  of  the 
State  of  Washington  in  front  of  the  cities  of  Seattle,t  Ballard, t  and 
*  #  *  also  a  map  *  of  the  harbor  lines  established  in  front  of  the 
city  of  Hoquiam.    Your  letter  of  instructions  calls  for  tracings,  but  the 

*  Omitted. 

t  For  action  concerning  establishment-  of  harbor  lines  at  Seattle  and  Ballard  see 
pages  36*3-3647. 
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board  is  not  in  possession  of  tbe  tracings  of  the  harbor  lines  in  front  of 
Hoquiain;  therefore  send  you  a  plat  which  we  trust  will  answer  your 
purpose. 

I  have  the  honor  to  be,  very  respectfully  yours, 

E.  D.  Cowen,  Secretary. 
Thomas  Lincoln  Casey, 

Brig.  Gen.,  Chief  of  Engineers,  U.  S.  A. 

I  First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  12, 1894. 
Respectfully  referred  to  Col.  George  H.  Mendell,  Corps  of  Engineers, 
for  report  on  the  harbor  lines  proposed  for   *    *    #    Hoquiam.    Colonel 
Mendell  is  authorized  to  call  on  Capt.  T.  W.  Symons,  Corps  of  Engi- 
neers, for  any  information  or  assistance  desired. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Second  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal,  November  27,  1894. 
Respectfully  returned  to  the  Chief  of  Engineers  with  report  upon 
harbor  lines  of    *    *    *    Hoquiam. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  11, 1894. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  board  of  land  commissioners  of  the  State  of  Washington  sub- 
mits for  the  action  of  the  War  Department  drawings  showing  harbor 
lines  established  by  the  State  authorities  for    *    *    #    Hoquiam,  in 
that  State. 

The  drawings  have  been  under  consideration  by  Col.  George  H.  Men- 
dell, Corps  of  Engineers,  and  attention  is  respectfully  invited  to  his 
report  of  the  27th  ultimo,  herewith. 

For  the  harbor  of  Hoquiam  Colonel  Mendell  recommends  that  the 
Secretary  of  War  establish  pierhead  lines  only.  He  has  made  some 
modifications  of  the  lines  proposed  by  the  State  board,  which  he  states 
in  his  report  are  indicated  by  brotcn  lints  on  the  original  drawing 
marked  A.* 

1  have  had  made  in  this  office  a  tracing  on  which  the  lines  are  indi- 
cated in  red.  I  recommend  that  the  heavy  red  lines  on  this  tracing  be 
established  as  pierhead  lines  for  Hoquiam  Harbor  and  that  the  Secre- 
tary of  War  place  his  approval  on  this  tracing. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

*  Omitted. 
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I  Fourth  indorsement.] 

War  Department,  December  12,  1894. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Daniel  S.  Lamont, 

Secretory  of  War. 


report  op  col.  (i.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Francisco,  Cal.,  November  27,  1894. 
General:  As  required  by  the  Department  indorsement    *    *    * 
of  November  12, 1804,  the  following  reports  are  respectfully  submitted 
in  the  matter  of  harbor  lines  in  front  of    *    *    *    Hoquiam,  Wash. 


hoquiam. 

It  is  recommended  that  the  action  of  the  Department  be  limited  to 
the  outer  or  pierhead  lines.  These  proposed  lines  at  the  mouth  of  the 
Hoquiam  River,  shown  in  red,  are  objectionable  in  the  fact  that  they 
contract  the  entrance  unnecessarily,  thereby  sacrificing  convenience 
and  other  important  considerations. 

A  modification  of  the  pierhead  line  around  the  west  side  of  the 
entrance,  shown  on  the  map*  in  brown,  is  recommended.  It  consists  of 
a  rectilinear  portion  2,000  feet  long  tangent  to  the  circular  portion, 
which  is  drawn  to  a  radius  of  1,350  feet. 

On  the  Ghehalis  River  front  the  pierhead  line  adopted  by  the  com- 
mission is  extended  to  include  behind  it  the  best  water,  making  too 
great  encroachment  upon  the  river  channel.  It  is  recommended  that 
this  line  be  retired  250  feet  at  Waterway  No.  2  and  adjusted,  as  shown 
in  brown,  on  either  side  of  the  waterway  and  to  the  mouth  of  Hoquiam 
River. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S,  A. 


*  Omitted. 
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IMPROVEMENT  OF  WILLAMETTE  AND   LOWER  COLUMBIA  RIVERS  AND 
THEIR  TRIBUTARIES,  OREGON  AND  WASHINGTON. 


REPORT  OF  MA  J.  JAMES  C.  POST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Month  of  Columbia  River,  Oregon  and       5.  Columbia  River  at  Three  Mile  Rapids 

Washington.  and  boat  railway  from  The  Dalles 

2.  Columbia  and  lower  Willamette  riv-  Rapids  to  Celilo  Falls. 

ore,  below  Portland,  Oreg.  ti.  Willamette   River,  abcve  Portland, 

3.  Columbia  River,  between  Vancouver,  and  Yamhill  River,  Oregon. 

Wash.,  and  mouth  of  Willamette       7.  Cowlitz  River,  Washington. 

River.  8.  Youngs  and  Klaskuine  rivers,  Oregon. 

4.  Canal    at    the    Cascades,   Columbia       9.  Gauging  waters  of  Columbia  River, 

River,  Oregon.  Oregon  and  Washington. 

EXAMINATIONS  AND   SURVEYS. 

10.  Clatskanie  River,  Oregou.                     I  14.  Columbia  River,  below  Tongue  Point, 

11.  Tualiton  River,  Oregon.                          I  by  way  of  the  southern  channel,  in 

12.  Lewis  River,  Washington.  front  of  Astoria,  Oreg. 

13.  Yamhill  River,  Oregon ,  up  to  the  town 

of  McMinnville. 


United  States  Engineer  Office, 

Portland,  Oreg.,  July  10,  1895. 
GENERAL:  I  have  the  honor  to  transmit  herewith  annual  reports  of 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30, 1895^ 

T^ery  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major,  Corps  of  Engineers. 
Hrig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  S.  A. 


U  U  i. 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 

WASHINGTON. 

The  project  for  this  work  was  adopted  in  1884,  and  contemplates 
securing  and  maintaining  a  navigable  channel  30  feet  deep  at  low 
water  across  the  bar  at  the  mouth  of  the  river  by  concentrating  the 
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ebb  currents  flowing  between  Point  Adams,  Oregon,  and  Cape  Disap- 
pointment, Washington,  separated  by  a  distance  of  10  miles  measured 
upon  the  crest  of  the  bar.  Originally  these  currents  produced  two  or 
three  variable  and  insufficient  channels,  and  it  was  proposed  to  replace 
these  by  a  single  channel  of  such  dimensions  as  would  accommodate 
the  commerce  of  the  river,  both  present  and  prospective.  To  accom- 
plish these  results  a  jetty  composed  of  random  blocks  of  stone  placed 
upon  brush  mattresses  was  designed.  This  was  to  extend  from  the 
shore  near  Fort  Stevens,  across  Clatsop  Spit,  in  nearly  a  straight  line 
toward  a  point  about  3  miles  south  of  Cape  Disappointment.  The 
height  and  length  of  the  jetty  were  to  be  finally  determined  as  the 
work  progressed  by  the  effect  produced,  but  it  was  to  be  kept  as  low 
and  as  short  as  was  consistent  with  the  object  to  be  attained,  both  for 
reasons  of  economy  and  to  prevent  unnecessary  obstruction  to  the 
inflowing  tides. 

In  the  latter  part  of  1884  the  necessary  preparations  for  commencing 
the  work  were  made,  and  early  in  1885  active  operations  began.  These 
consisted  in  the  construction  of  wharves,  buildings,  etc.,  and  an  ele- 
vated railway  over  the  site  of  the  jetty  from  which  the  mattresses  were 
to  be  lowered  in  place  and  the  stone  covering  dumped  upon  them.  As 
the  elevated  railway  advanced,  mattresses  were  laid  and  ballasted,  and 
these  operations  were  continued  until  the  work  was  extended  4£  miles 
to  a  point  3  miles  south  of  Cape  Disappointment,  or  nearly  the  entire 
length  proposed.  The  portions  of  the  jetty  inshore  were  also  raised  as 
the  work  advanced.  In  March,  1893,  the  results  obtained  being  satis- 
factory, action  was  taken  to  determine  the  height  to  which  the  work 
should  be  raised  to  secure  its  permanence  and  maintain  the  capacity  of 
the  newly  formed  channel.  Th'is  question  wras  referred  to  a  Board  of 
Engineer  Officers,  who  recommended  that  the  height  of  the  work,  in  its 
completed  state,  should  be  12  feet  above  datum  at  the  shore,  and  slope 
to  10  feet  at  Station  122  (1.8  miles)  and  continue  to  slope  from  thence 
to  4  feet  above  datum  at  the  outer  end.  Datum  is  taken  as  the  mean 
of  the  observed  lower  low  waters.  This  Board  also  recommended,  as 
an  additional  protection  to  the  work  and  to  add  to  the  permanence  of 
the  sands  that  had  accumulated  on  both  sides,  the  construction  of  four 
groins  or  spurs  on  the  channel  side  of  the  jetty. 

At  the  close  of  the  last  fiscal  year  the  jetty  had  been  raised  to  the 
full  height  from  the  outer  or  sea  end  for  a  distance  of  10,000  feet,  or 
nearly  2  miles,  and  for  1,420  feet  at  the  inshore  end.  Between  these 
portions  the  height  varied  from  7.5  feet  above  low  water  to  10  feet  above 
low  water.  The  height  for  2,200  feet  at  the  outer  end  had,  however, 
been  reduced  from  1  to  4  feet  as  the  result  of- heavy  gales  in  the  latter 
part  of  1893,  which  also  destroyed  1,800  feet  of  the  elevated  railway  at 
the  outer  end.  The  two  outer  groins  of  the  four  contemplated  by  the 
project  had  also  been  constructed. 

At  the  close  of  the  month  of  March,  1894,  operations  were  suspended 
as  the  near  exhaustion  of  the  funds  available  would  not  permit  the  con- 
tinuance of  the  work. 

Soundings  taken  in  the  following  May  and  June  indicated  that  the 
channel  previously  formed  had  not  only  been  maintained,  but  had 
improved;  that  the  29-foot  channel  was  somewhat  wider;  that  the  dis- 
tance between  the  27-foot  and  25-foot  contours  had  increased  to  1 J  miles 
and  2£  miles,  respectively,  and  that  the  sand  shoals  that  had  formed  on 
both  sides  of  the  jetty  had  greatly  increased  both  in  height  and  area. 
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OPERATIONS  DURING  THE  YEAR.. 

As  soon  as  information  was  received  that  the  river  and  harbor  act  of 
Augnst  17, 1894,  had  become  a  law,  active  measures  were  at  once  taken 
to  make  such  repairs  as  were  needed  upon  the  elevated  railway  and  the 
working  plant,  including  engines,  cars,  boats,  etc.,  to  enable  operations 
to  be  resumed  at  an  early  date. 

September  22,  bids  were  opened,  after  advertisement,  for  the  delivery 
on  barges  of  100,000  tons  of  rock,  more  or  less,  with  the  privilege  of 
extending  the  amonnt  to  200,000  tons  if  required,  and  the  contract  was 
awarded  to  John  Kiernan,  of  Portland,  the  lowest  bidder,  for  48  cents 
per  ton,  subject  to  the  approval  of  the  Chief  of  Engineers,  the  rock  to 
be  supplied  from  Fishers  Landing,  near  Vancouver,  Wash.  The  con- 
tract was  approved  by  the  Chief  of  Engineers  October  1,  1894,  and 
the  delivery  of  rock  was  commenced  October  15  and  was  continued 
until  the  end  of  the  fiscal  year,  except  during  the  months  of  January 
and  February,  when  work  was  suspended  on  account  of  bad  weather. 
Advantage  was  taken  during  the  suspension  of  work  to  put  all  the 
plant  in  good  order,  especially  the  tow  steamer  Cascades,  which  required 
extensive  repairs.  136,900.1  tons  of  rock  has  been  placed  in  the  jetty 
and  shore  revetment  during  the  fiscal  year.  From  the  date  of  resuming 
work  on  March  1,  to  the  end  of  the  fiscal  year,  rock  has  been  delivered 
and  placed  at  an  average  rate  of  22,355  tons  per  month. 

The  total  amount  of  rock  placed  in  the  work  since  its  commencement 
to  the  end  of  the  present  year  has  been  863,131.9  tons,  and  this  has 
cost,  including  all  expenses  of  every  kind  connected  with  the  work, 
such  as  elevated  railway,  mattress  foundation,  plant  of  every  descrip- 
tion, transportation,  supervision,  etc.,  an  average  of  $2.20  per  ton. 
Nearly  all  the  rock  used  has  been  transported  a  distance  of  at  least 
108  miles  from  the  quarries  to  the  work. 

During  the  year  rock  has  been  added  to  the  work,  wherever  needed, 
between  Stations  230  and  53,  or  over  a  distance  of  about  31  miles,  and 
this  portion  of  the  work  has  been  practically  raSsed  to  the  required 
height  and  completed.  No  attempt  has  been  made  to  again  bring  the 
outer  2,000  feet  up  to  the  level  prescribed.  This  part  remains  about  the 
same  as  reported  last  year.  It  has  twice  been  raised  to  the  required 
level,  but  both  times  the  heavy  seas  removed  the  top  covering  of  rock, 
and  the  second  time  a  large  portion  of  the  railway  over  it  was  destroyed. 
Groins  3  and  4  have  been  completed,  and  between  Stations  53  and  40  the 
jetty  has  been  given  increased  width  of  base  to  withstand  the  heavy 
seas  which  break  in  this  locality,  and  the  work  remains  at  the  6ame 
height  as  last  year.  It  is  proposed  to  carry  this  increase  of  base  to  the 
shore  line.  With  the  exception  of  this  increase  of  base  the  entire  jetty, 
including  the  four  groins,  is  now  completed,  except  between  Stations  53 
and  40,  a  distance  of  700  feet. 

Operations  upon  the  shore  revetment  were  commenced  in  March,  and 
the  elevated  track  for  laying  this  work  has  been  completed.  The  length 
of  track  constructed  is  3,025  feet,  and  the  foundation  mats  for  the  work 
have  been  laid  for  a  distance  of  2,632  feet.  The  total  length  of  the 
shore  revetment  when  completed,  including  the  work  previously  done, 
will  be  3,675  feet. 

A  complete  survey  of  the  area  included  between  Smiths  Point  on  the 
Oregon  shore  and  Point  Ellice  on  the  Washington  shore  and  the  sea, 
including  thechannel  over  the  bar,  was  inadednring  the  months  of  May 
and  June  to  ascertain  what  changes  had  taken  place  within  the  mouth 
of  the  river  as  well  as  upon  the  bar  since  the  last  surveys  were  made. 
eno  95 223 
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This  survey  shows  but  little,  if  any,  change  in  the  position  of  tin 
shoals  or  iu  the  location  or  direction  of  the  channel  inside  the  bar,  hit 
upon  the  bar  there  has  been  a  decided  improvement  in  the  chanue. 
By  referring  to  the  map  forwarded  herewith  it  will  be  observed  thai 
there  is  a  direct  channel  between  the  sea  and  the  river,  30  feet  in  dej>t. 
at  low  water  and  seven-eighths  of  a  mile  wide,  and  that  within  tin 
channel  there  is  a  depth  of  at  least  31  feet  at  low  water  over  a  width  <• 
oue  half  mile.  The  object  of  the  project  for  this  work,  which  was  t- 
obtain  a  channel  30  feet  deep  at  low  water  over  this  bar,  has  therefor- 
been  accomplished,  and  there  appears  to  be  nothing  further  to  be  dob 
except  to  leave  the  work  in  such  condition  that  thischanuel  will  )■ 
maintained.  So  far  as  can  be  seen  atthe  present  time,  this  only  in  vol \r 
completing  the  small  portion  of  the  jetty  remaining  unfinished  and  tli 
completion  of  the  shore  revetment.  It  is  estimated  that  this  work  \\ ;. 
consume  about  four  months,  at  the  end  of  which  time  the  entire  improve 
ment  will  be  completed*  The  total  amount  appropriated  for  this  won 
has  been  $2,025,680,  and  this  amount  will  be  sufficient  to  complete  i: 
Its  estimated  cost  was  $3,710,000,  and  its  construction  will  thereum 
cost  $1,684,320  less  than  the  estimate.  This  remarkable  exhibit  ha* 
been  principally  due  to  the  fact  that  the  appropriations  made  from  tiim 
to  time  have  proved  sufficient  to  practically  maintain  continuous  o\tei 
ations.  The  work  has  been  done  by  hired  labor,  and  the  material* 
have,  as  a  rule,  been  purchased  by  contract.  During  the  last  six  yeai* 
there  have  been  but  two  suspensions  of  work  because  of  want  of  ftm<l< 
one  of  twenty  days,  and  one  of  four  and  one-half  months'  duration.  1 
is  fortunate  that  this  work  is  now  rapidly  drawing  to  a  close  and  tha 
further  expenditure  for  renewing  the  elevated  track  will  be  unnece> 
sary.  The  violent  action  of  the  sea  and  decay  are  fast  destroying  thr 
part  of  the  work,  and  it  has  ouly  been  maintained  in  an  efficient  con 
dition  up  to  the  present  tiine  by  constant  inspection  and  continua 
repairs. 

Mr.  G.  B.  Hegardt  has  continued  in  local  charge  of  the  work,  and  t< 
him  belongs  a  large  portion  of  the  credit  for  bringing  this  work  So  rap 
idly  and  skillfully  toward  successful  conclusion.  His  report,  whici. 
contains  additional  details  of  the  year's  work,  is  submitted  herewith. 

APPROPRIATIONS. 


Act  of— 

July5,1884 $100,000 

August  5, 1886 187,500 

August  11,  1888 500,000 

February  22, 1890 75, 000 

September  19, 1890 475, 000 


Act  of— 

July  13, 1892 $350.<" 

August  17,  1894 338.  In 


Total 2,025.fr 


Money  statement 

July  1,  1894,  balance  unexpended $18, 168.' 

Amount  appropriated  by  act  of  August  17, 1894 338, 18<>. 


356, 34K 
June  30,  1895,  amount  expended  during  fiscal  year 167, 72t>. 


July  1,  1895,  balance  unexpended 188, 622. .' 

July  1,  1895,  outstanding  liabilities $21,296.56 

July  1 .  1895,  amount  covered  by  uncompleted  contracts 36, 859. 15 

58,155.: 

July  1,  1895,  balance  available 130,  46ti> 
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Abstract  of  proposals  for  furnishing  and  delivering  100,000  tons,  more  or  less,  of  rock  for 
jetty  at  mouth  of  Columbia  River,  received  and  opened  at  Portland,  Oreg.,  by  Maj. 
James  C.  Post,  Corps  of  Engineers,  on  the  22d  day  of  September,  1894. 


No. ,  Name  and  address  of  bidder. 


Oak  Grove  Bock  and  Contract  Co..  Portland.  Ore*. 

Pacific  Paving  Co.,  Portland,  Oreg 

--—■-*      -         -    ■*      lt$reg 


1  ,  JohnKiernan,  Portland,  Oreg 

3 

4 
5 
6 
7 
8 
9 
10 


McCubbin  &.  Jacobsen,  Portland, 
McKenzie  &  Glinn,  Portland,  Oreg.. 

J.  £.  Smith,  Portland,  Oreg 

Poroeroy  &  Smith,  Oswego,  Oreg 

Paqnet,  Hinainger  &  Smith,  Portland,  Oreg. 

X.  J.  filagen,  Portland,  Oreg 

OekarHaber.  Spokane,  Wash 

1 1  |  John  E.  Howard,  Killgaver,  Oreg 

t 


Price 
per  ton. 

Aggregate. 

Cents. 

48 

$48,000.00 

481  1 

48, 350. 00 

5U  , 

51,500.00 

51|  1 

51, 875. 00 

53    , 

53,000.00 

»• 

54,500.00 

56,333.33 

59 

59,000.00 

m 

03.500.00 

68,333.33 

80 

69  000.00 

Contract  awarded  to  John  Kiernan  and  executed  under  date  of  September  24, 1894. 


rki'oltt  of  g.  b.  ubgardt,  assistant  engineer. 

Office  of  United  States  Assistant  Engineer, 

Fort  Stevens,  Oreg.,  July  1,  1895. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  of  the  mouth  of  the  Columbia  River,  Oregon  and  Washington,  for  the 
fiscal  year  ending  June  30, 1895 : 

For  want  of  funds  operations  were  suspended  from  the  beginning  of  the  fiscal 
year  until  the  passage  of  the  river  and  harbor  act  in  August,  when  work  was  at  once 
resumed  and  has  since  been  vigorously  prosecuted  with"  the  exception  of  the  usual 
suspension  of  rock  delivery  in  January  and  February  on  account  of  severe  weather 
and  to  permit  the  overhauling  of  the  rolling  stock,  floating  plant,  and  tracks. 

JETTY  TRAMWAY. 

No  extension  was  made  to  the  tramway  during  the  year. 

Repairs  to  and  the  care  of  the  tracks  for  the  running  of  the  rock  trains  has  been 
the  principal  work  done. 

Immediately  after  the  passage  of  the  river  and  harbor  act  a  small  force  of  men 
was  set  to  work  repairing  the  tramway  tracks,  and  about  85  decayed  stringers  were 
replaced,  a  number  of  caps  " fish-plated. "and  9  piles  driven  for  repairs  between 
Stations  30  -f-  00  and  90  +  00;  bad  "kinks"  were  taken  out  and  the  switches  and 
"  cross  overs  "  overhauled. 

In  January,  during  the  suspension  of  rock  delivery,  about  100  badly  corroded  rails 
were  taken  out  and  more  decayed  stringers  removed. 

October  27,  298  feet  of  tramway,  from  Station  229  4-50  to  Station  232+48,  was 
practically  destroy  ed  by  floating  piling  from  the  cigar-shaped  raft,  which  was  broken 
up  while  being  towed  to  San  Francisco  from  the  Columbia  River. 

During  southerly  storms  in  January,  which  were  accompanied  by  the  highest  tides 
known  for  years,  the  tramway  tracks  were  further  damaged.  The  300  feet  of  track 
at  the  outer  end  of  the  jetty,  which  had  been  standing  undisturbed  since  its  con- 
struction, was  washed  away,  and  between  Stations  223  +  00  and  229  +  00  the  tracks 
were  so  badly  damaged  as  to  be  beyond  repair. 

From  Station  229 -f  00  to  the  outer  end,  Station  250+40,  a  distance  of  2,140  feet, 
the  tramway  tracks  have  now  entirely  disappeared,  and  from  Station  223  +  00  to 
Station  22 d  -f  00,  a  distance  of  600  feet,  they  are  too  much  damaged  to  be  used.  From 
Station  223  +  00  to  the  shore  the  trains  can  still  be  run. 

Rails  have  been  taken  up  from  the  north  track  from  the  end  in  as  needed  for  use 
in  the  construction  of  the  groin  and  shore  revetment  tracks  and  to  replace  badly 
corroded  rails  near  the  shore  end  of  the  tramway. 

The  three  * '  cross  overs  "  at  Stations  214  +  00, 184  +  00,  and  156+00  were  taken  up 
to  permit  the  dumping  of  rock  on  the  line  of  the  jetty.  The  condition  of  the  tram- 
way is  anything  but  good,  and  this  is  true  particularly  of  the  first  mile  and  a  half. 
The  piling,  caps,  and  stringers  are  becoming  much  decayed  and  the  rails  badly  cor- 
roded, and  constant  watchfulness  is  required  to  prevent  accidents. 

Three  track  walkers  and  one  carpenter  with  helper  are  constantly  employed  to 
care  for  the  tracks  during  the  running  of  rock  trains. 
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JKTTY.  ! 

The  mattress  work  of  the  jetty  was  completed  in  1892  and  no  mat  making  in  the 
jetty  proper  was  done  during  tbe  year. 

The  amount  of  rock  received  and  placed  on  the  jetty,  groins,  and  shore  revetment 
during  the  fiscal  year  was  136,900.1  tons.  This  was  ail  furnished  by  John  Kiernan. 
Portland,"  Oreg.,  under  contract  of  September  24, 1894.  The  total  amount  of  ruck 
received  for  this  work  since  its  commencement  is  863,131.9  tons. 

The  first  delivery  of  rock  under  the  present  appropriation  was  made  October  15 
and  continued  without  interruption  until  January  4,  when  the  usual  suspension 
during  the  stormy  months  of  January  and  February  took  place.  Rock  delivery  was 
again  resumed  on  March  1 .  Tbe  rock  received  was  distributed  over  the  jetty,  groins, 
and  shore  revetment  as  follows:  On  the  jetty,  88,656,1  tons ;  the  groins.  35,413.9  tone, 
and  on  the  shore  revetment,  12,830.1  tons. 

The  rock  dumped  on  the  jetty  was  placed  between  the  following  stations :  Station 
25  +  80,  the  root  of  tbe  jetty,  to  52  +  00, 7,942.2  tons ;  52  +  00  to  150  +  00, 77,682.9  ton*, 
and  150  +  00  to  230 + 00,  3,085  tons. 

The  bents  of  the  tramway  tracks  as  far  out  as  Statiou  52+00  are  only  10  feet 
between  centers — too  close  together  to  permit  of  large -size  rook  being  dumped  from  | 
the  south  track  and  between  tbe  tracks,  as  is  done  beyond  this  station,  where  tbe 
bents  are  16  feet  apart.  For  this  reason  practically  all  the  rock  placed  from  this 
part  of  tbe  tramway  during  tbe  previous  years  was  dumped  from  the  north  track 
and  outside  the  main  line  of  the  jetty,  forming  a  narrow  ridge  of  rock  with  steep 
slopes.  This  was  necessary  at  this  time  to  protect  the  tracks  from  being  damaged 
by  tbe  floating  logs  and  drift  which  lodged  against  the  first  mile  of  the  jetty. 

Tbe  7,942.2  tons  of  rock  placed  between  the  root  of  the  jetty  and  Station  52  +  00 
during  the  fiscal  year  was  nearly  all  of  small  size — 4  tons  and  under — and  was  all 
dumped  from  the  south  track  and  between  tbe  tracks  for  the  purpose  of  forming  s 
backing  for  the  narrow  ridge  of  rock  in  front  of  the  ties  tie  work  and  at  the  same 
time  increase  its  base.  About  6,000  tons  more  of  small-size  rock  will  be  required  to 
provide  this  sort  of  backing  for  the  entire  distance  between  these  two  stations.  The 
rook  distributed  between  Stations  52  +  00  and  150 + 00  was  for  the  purpose  of  raising  i 
the  jetty  to  the  required  height  and  increasing  its  width.  Between  Stations  150  +  00 
and  230+  00,  3,065  tons  was  distributed,  and  about  two-thirds  of  this  amount  was 
used  to  fill  up  the  low  places  in  tbe  jetty  where  the  "cross-overs"  of  the  tramway 
had  been  taken  up.  The  remainder  was  dumped  between  Stations  220  +  00  and 
230+00  to  raise  the  jetty  where  the  top  rocks  had  been  washed  off  by  the  action  of 
the  sea  during  last  winter's  storms. 

By  the  revised  project  of  the  Hoard  of  Engineers,  approved  June  9,  1893,  the  top 
of  the  jetty  when  completed  at  the  shore  end,  Station  35  +  80,  should  be  at  reference 
12,  above  datum  plane,  mean  lower  low  water,  and  should  slope  thence  to  reference 
10,  at  Station  122  +  90,  1.8  miles,  and  thence  to  reference  4,  at  tbe  outer  end. 

At  the  end  of  the  last  fiscal  year  the  height  of  the  jetty  was  reported  as  follows: 
From  Station  25+80,  tbe  root  of  the  jetty,  to  Station  40  +  00  the  jettv  was  up  to  the 
desired  height ;  from  Station  40  +  00  to  Station  95 + 00  it  was  practically  up  to  within 
2.5  feet  of  the  required  height  for  the  entire  distance,  and  from  this  latter  station 
the  rock  sloped  from  reference  9  to  reference  7.5,  mean  high  water,  at  Station 
105  +  00.  From  Station  105  +  00  to  150  +  00  the  top  of  the  jetty  was  practically  up  to 
mean  high  water. 

Between  Station  150+00  and  the  end,  Station  250+00,  the  jetty  had  been  raised  to 
tbe  established  height  and  was  considered  complete. 

From  the  shore  to  Station  105  +  00  the  height  had  been  attained  by  dumping  the 
rock  in  a  narrow  ridge  to  better  secure  the  tramway  from  damage  by  drift. 

With  tbe  rock  received  and  distributed  over  the  jetty  during  the  fiscal  year  the 
following  results  were  attained:  Between  Stations  150+00  and  230  +  00,  completed 
last  year,  where  tbe  top  rocks  near  the  latter  station  had  been  washed  off  during  the 
winter  storms,  tbe  jetty  was  again  brought  to  tbe  proper  level  and  the  low  places 
under  the  "  cross  overs"''  that  were  taken  up  were  filled. 

From  Station  150 +00  and  in  to  Station  53  +  00  the  jetty  was  raised  to  the  completed 
height  with  the  exception  of  the  two  places,  200  feet  each,  where  the  "cross  overs" 
of  the  tracks  are  still  left  in  for  convenience  in  handling  rock  trains,  and  the  top 
widened  where  the  rock  had  been  dumped  in  a  narrow  ridge.  Between  Stations 
58  +  00  and  69+00,  however,  the  top  of  the  jetty  will  require  to  be  widened  some- 
what. This  portion  of  the  jetty  may  then  be  considered  as  completed,  though  it  is 
believed  it  will  be  deemed  advisable  to  finish  off  the  exterior  slope  and  fill  the  larger 
interstices  with  rock  of  small  size. 

Tbo  rock  placed  from  Station  53  +  00  to  the  shore  was,  as  already  stated,  dumped 
to  form  a  backing  for  the  narrow  ridge  of  rock  in  front  of  the  snort  bents  of  the 
tramway  and  has  not  increased  the  height  of  the  jetty,  which,  for  this  distance, 
remains  at  the  levels  reported  Inst  year.  The  destruction  of  the  outer  end  of  the 
tramway,  which  has  been  going  on  gradually  during  the  last  two  years,  has  prevented 
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the  restoration  to  the  completed  height  of  that  portion  of  the  jetty,  where  between 
4,000  and  5,000  tons  of  rock  was  washed  off  by  the  action  of  the  sea  during  the  winter 
storms  of  1893-94 ;  that  is,  on  2.000  feet  at  the  outer  end.  The  accompanying  map, 
with  profile,  gives  the  height  or  the  jetty  throughout  its  entire  length. 

During  the  past  winter  some  very  severe  gales  were  experienced,  together  with 
extremely  high  tides,  but  the  jetty  sustained  no  damage  worth  mentioning.  About 
1,000  tons  of  rock  was  washed  from  the  top  of  the  jetty  between  Stations  220  +  00 
and  230 + 00. 

No  disturbance  of  rock  work  was  observed  inside  of  Station  220  -f  00.  Frequent 
measurements  were  taken  during  the  year  of  the  height  of  the  Jetty,'  but  no  signs 
of  settling  or  sinking  of  the  rock  have  appeared. 

The  sands  on  each  side  of  the  jetty  were  located  early  in  June,  at  a  stage  of  tide  of 
about  mean  lower  low  water,  plane  of  refereuce.  Last  year  these  sands  were  taken 
when  the  tide  was  2  feet  lower,  which  probably  accounts  for  the  apparent  decrease 
in  area  in  places;  but  taking  the  sands  as  a  whole  there  is  practically  no  change 
from  last  year,  so  far  as  size  is  concerned. 

Toward  the  lower  end  of  the  spit,  and  following  the  shore  line  of  Point  Adams,  it 
has  moved  closer  to  the  shore  and  reduced  the  width  of  the  narrow  channel  from  600 
feet  last  year  to  from  150  to  200  feet.  This  channel  is  the  only  outlet  of  tide,  below 
the  average  height,  for  the  flood  water  from  the  large  pocket  at  the  shore  end  of  the 
jetty.  Its  depth  has  been  considerably  reduced  and  carries  now  only  9  feet  in  the 
deepest  place  at  low  water  as  against  18  feet  last  year.  The  outlet  of  this  channel 
has  been  forced  to  the  south  and  closer  to  the  shore  over  one-quarter  of  a  mile  and  is 
practically  closed  at  low  water,  having  a  depth  of  but  about  1  foot. 

Though  the  spits  have  not  increased  in  area,  they  have  built  up  considerably  in 
height,  and  particularly  so  the  large  south  spit.  Last  year  this  was  bare  in  spots 
at  an  elevation  of  6  feet  above  the  plane  of  reference,  but  the  larger  portion  of  it  at 
5  feet.    This  spit  has  now  an  elevation  of  from  6  to  8  feet. 

The  spit  on  the  north  side  of  the  jetty  has  also  increased  in  height  and  is  bare 
at  a  4  to  6  foot  tide. 

The  spits  are  closing  in  on  the  jetty  on  both  sides,  and  are  now  even  with  the  rook- 
work  in  many  places. 

GR01N8. 

Groins  No.  1,  at  Station  228 -f  00,  and  No.  2,  at  Station  156 +00,  were  completed  last 
year,  and  No.  3,  at  Station  88  +  00,  and  No.  4,  at  Station  52  -f  00,  during  the  hscal  year. 

As  soon  after  the  passage  of  the  river  and  harbor  act  as  material  could  be  delivered 
the  work  of  constructing  the  tracks  for  Groins  3  and  4  was  commenced,  and  com- 
pleted in  December,  with  the  exception  of  128  feet  for  Groin  No.  3,  at  which  time  pile 
driving  was  suspended  on  account  of  stormy  weather.  The  128  feet  of  track,  short 
on  Groin  No.  3,  was  finished  early  in  February.  The  required  mattress  work  for 
these  groins  was  placed  and  rock  dumped  to  the  required  height.  Groins  3  and  4  are 
each*  1,000  feet  long. 

The  following  amounts  of  rock  were  placed  on  the  groins  during  the  year:  No.  1, 
906.2  tons:  No.  2,  2,053.2  tons;  No.  3,  16,477  tons,  and  No.  4,  15,978.5  tons. 

The  rocK  in  No.  1  had  either  settled  or  been  washed  off  by  the  sea,  and  as  soon  as 
delivery  of  rock  was  commenced,  in  October,  nearly  1,000  tons  was  dumped  on  this 
groin,  restoring  it  to  the  completed  height.  A  few  days  later,  October  27,  the  tram- 
way tracks  outside  of  the  root  of  this  groin  were  destroyed  by  floating  piling  from 
the  cigar-shaped  raft,  and  in  January  the  tracks  of  the  groin  commenced  to  go  and 
only  a  small  portion  of  them  now  remain.  2,053.2  tons  of  rock  was  distributed  over 
Groin  No.  2  for  the  purpose  of  raising  it  to  the  height  of  the  jetty  at  its  root  and 
gradually  sloping  it  to  about  2  feet  below  low  water  at  its  outer  end.  Groins  3  and 
4  are  finished  in  a  similar  manner. 

The  effect  of  the  groins  has  been  a  shoaling  between  all  of  them,  as  compared  with 
last  year,  and  between  Nos.  3  and  4  as  much  as  6  to  8  feet. 

The  total  amounts  of  rock  placed  in  the  completed  groins  are:  In  No.  1,  6,188.2 
tons;  No.  2,  5,292  tons;  No.  3,  16,477  tons,  and  No.  4,  15,798.5  tons. 

SHORR  TRESTLE. 

During  high  tides  in  January,  12  piles  were  washed  out.  These  were  replaced. 
The  switches  were  overhauled,  and  about  400  ties  put  down ;  otherwise  no  work  was 
required  with  the  exception  of  the  ordinary  care  of  the  tracks. 

WHARVES. 

During  the  stormy  weather  of  January,  accompanied  by  very  high  tides,  35  piles 
in  the  wharf  approaches  were  washed  away  or  broken  off  by  the  floating  logs  or 
trees.  The  necessary  repairs  were  made.  Ten  new  lender  piles  were  driven  on  the 
face  of  the  main  wharf. 
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Between  tiro  of  the  old  wharves,  for  a  distance  of  nearly  500  feet,  the  track*  h  k 
settled,  in  places,  as  much  as  a  foot.  The  rails  and  planking  were  removed  aud  tU 
tracks  blocked  up. 

To  facilitate  the  discharge  of  rock  on  the  old  wharf,  two  turntables  were  pa* 
down  and  the  tracks  altered  to  suit  the  turntables. 

During  the  suspension  of  rock  delivery,  in  January,  the  timbers  for  the  cro^sim; 
of  the  revetment  track  across  the  wharf  tracks  were  put  down. 

SHORK  KKVKTMKNT. 

The  work  on  the  revetment  track  was  commenced  in  March  and  completed  at  tl>* 
end  of  the  fiscal  year.  During  this  time  2,525  feet  was  constructed  and  500  feet  m 
the  old  track  repaired,  making  a  total  of  3,025  feet  of  track. 

The  accompanying  drawing  shows  the  position  of  the  revetment,  which,  wher 
completed,  will  have  a  total  length  of  3,675  feet. 

The  mattress  foundation  is  40  feet  wide  and  consists  of  one  mat  20  feet  wide  am 
4  feet  thick  placed  immediately  in  front  of  the  track,  and  a  second,  just  back  <> 
this,  also  20  feet  wide,  but  only  2.5  feet  thick.  These  foundation  mats  were  placet* 
for  a  distance  of  2,632  feet,  and  are  within  238  feet  of  the  end  of  the  track. 

The  amount  of  rock  distributed  over  the  revetment  was  12,830.1  tons,  a  sufficieo* 
quantity  to  well  secure  the  mattress  work. 

To  carry  the  revetment  tracks  over  the  wharf  tracks  five  complete  railroad  cross 
ings  were  made  on  the  works. 

Principal  material*  received. 

Rock tons..  136,900.1 

Fascines cords . .  3,  "iHF».  * 

Poles 3: 1*8 

Lumber feet . .  499, 893 

Piles : r 50i) 

Wood cords. .  658 

Coal tons . .  9*2 

GRIDIRONS  AND   SIDE   TRACKS. 

The  wharf  gridiron,  which  was  partly  destroyed  by  the  surf  during  the  extreme 
high  tides  in  January,  was  repaired,  and  another  one,  20  by  110  feet,  on  the  opposite 
side 'of  the  tracks,  was  built  lor  the  purpose  of  storing  small  rocks  used  as  a  founda- 
tion course  on  the  mattress  work  of  the  shore  revetment,  together  with  a  short  side 
track  leading  to  it. 

The  brush  gridiron  near  the  Y  was  replanked  and  otherwise  repaired,  and  an 
addition  of  120  feet  built  to  the  pole  gridiron. 

PLANT. 

The  whole  plant  has  been  kept  in  good  repair  during  the  year.  All  the  repairs  to 
the  plant  have  been  made  on  the  work  and  in  the  workshops  of  the  place. 

The  tow  boat  Cascades,  tug  George  H.  Mend  ell,  and  most  of  the  barges  were  hanled 
out  and  their  hulls  repaired  in  Portland. 

Dump  cars. — It  was  necessary  to  rebuild  16  of  the  geared  dump  cars,  the  woodwork 
having  become  so  badly  decayed  as  to  cause  the  body  of  the  cars  to  crush  undrr 
heavy  loads,  aud  on  21  cars  the  woodwork  was  renewed  in  parts. 

In  addition  to  the  cars  rebuilt  and  repaired,  1 1  were  scraped  and  repainted.  Eleven 
new  movable  boxeB  were  made  and  275  repaired. 

Locomotives, — The  ordinary  running  repairs  during  the  working  season  were  attended 
to,  and  in  addition  to  this  all  the  locomotives  were  given  a  good  overhauling. 

Derricks. — One  new  derrick  was  made  and  put  up.  New  stiff  legs  were  provided 
for  two  derricks,  and  one  spare  boom  and  mast  made. 

Pile  driver. — The  engines,  boiler,  and  jet  pump  of  the  tramway  driver  were  over- 
hauled, the  ironwork  scraped,  and  both  the  woodwork  and  ironwork  painted  before 
the  driver  was  set  to  work  on  the  groin  tracks. 

For  the  construction  of  the  shore  revetment  tracks  a  small  pile  driver,  mounted  ol 
four  trucks,  was  built  at  a  cost  of  about  $600,  exclusive  of  the  hoisting  engine  and 
hammer,  both  of  which  were  on  hand. 

Tag.— The  steam  tug  George  H.  Mendell  was  hauled  out  on  the  ways  in  Portland, 
the  hull  calked  and  painted,  and  the  stern  bearing  and  machinery  overhauled.  The 
tug  has  been  kept  well  painted,  inside  and  out,  during  the  year. 

Barges. — All  |pe  barges  were  more  or  loss  repaired  while  engaged  in  carrying  i\»ok 
from  the  quarry,  the  minor  repairs  being  mostly  to  the  guards  and  decks. 

Before  delivery  of  rock  began  in  October  nearly  all  of  the  barges  had  their  hull- 
above  light-draft  line  calked  and  some  small  repairs  made  to  the  decks.  This  spring 
new  sheathing  was  placed  on  barges  Nos.  7,  8,  9,  and  10,  and  the  aide  towing  bitu 
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renewed  on  all  the  barges.     All  the  barges  were  thoroughly  painted,  the  cabins  being 
painted  inside  and  out. 

Quarters  and  buildings. — All  the  quartet's  and  other  houses  around  the  parade  ground 
-were  whitewashed. 

Water  supply.— 'the  pipe  line  from  the  office  to  the  wharf  was  taken  up  and 
o leaned  out. 

The  well  used  in  connection  with  the  steam  pump  was  cleaned  out  and  new  sheet 
piling  put  down. 

Surveys. — A  hydrographic  survey  of  the  river,  from  Astoria  to  the  sea,  was  com- 
menced on  May  14  and  completed  by  the  end  of  tbe  fiscal  year.  All  conditions  were 
exceptionally  favorable  for  this  work  and  the  results  obtained  are  very  satisfactory. 

The  soundings  are  reduced  to  the  plane  of  the  mean  of  the  lowest  low  waters  and 
are  shown  upon  the  chart  herewith. 

The  survey  made  of  the  bar  last  year  showed  a  narrow  29- foot  cbaunel  across  it, 
and  the  distance  measured  across  the  bar  between  the  30- foot  curves  had  been 
reduced  to  1,500  feet.  The  width  of  the  27-foot  channel  was  H  miles  and  that  of  the 
25-foot  channel  2fc  miles. 

The  present  survey  shows  important  and  very  gratifying  improvements  in  the 
channel. 

It  will  be  noticed  that  there  is  a  straight  channel  over  the  bar  one-half  mile  in 
width,  having  a  depth  nowhere  less  than  31  feet.  For  a  width  of  seven-eighths  of  a 
in  lie  it  has  a  least  depth  of  30  feet,  and  for  a  width  of  about  2  miles  the  depth  is  not 
less  than  24  feet. 

Aside  from  the  great  improvement  of  the  channel  across  the  bar,  very  few  changes 
were  found.  The  24-foot  curves  occupy  practically  the  same  position  as  those  of  last 
year,  except  the  south  one,  which  was  forced  slightly  outward,  -and  the.  increased 
«l  epth  and  width  of  the  present  channel  is  entirely  to  the  north  of  and  joining  that 
which  existed  at  the  time  last  year's  survey  was  made. 

About  the  same  depth  of  water  is  found  on  tbe  large  sand  spit  in  prolongation  and 
west  of  the  jetty,  but  as  this  is  approached  a  considerable  shoaling  has  occurred. 

Along  the  north  side  of  the  jetty,  from  the  outer  to  the  shore  end,  there  is  a 
decrease  in  the  depth  of  water,  caused  by  the  construction  of  the  four  groins. 

On  the  north  side  of  the  jetty,  though  the  large  sand  spit  has  not  increased  in 
area,  its  height  is  greater  by  from  1  to  2  feet,  and  a  large  portion  of  it  is  now  bare 
at  ordinary  high  water. 

At  the  head  of  Sand  Island  the  depth  is  practically  the  same  as  it  was  last  year, 
as  is  also  the  case  in  the  "cut-off"  at  its  lower  end,  though  the  channel  is  somewhat 
narrower  and  forced  a  short  distance  nearer  to  Peacock  Spit. 

From  Fort  Stevens  to  Smiths  Point  practically  the  same  depth  of  water  prevails 
as  is  shown  on  the  last  Coast  Survey  chart.  The  soundings  in  front  of  Astoria  are 
from  a  survey  made  by  Assistant  Engineer  R.  Warrack  in  October  and  November,  1894. 

The  following  drawings  accompany  this  report: 

Plan  and  profile  showing  extent  of  jetty  construction  June  30,  1895,  and  chart  of 
tiurvey  of  the  mouth  of  the  Columbia  River,  May  and  June,  1895. 
Very  respectfully,  your  obedient  servant, 

G.  B.  Hegakdt,  Assistant  Engineer. 

Maj.  James  C.  Post, 

Corps  of  Engineers,  V.  S.  A. 


COMMERCIAL  STATISTICS. 

The  following  statistics  bearing  upon  the  improvement  of  the  mouth  of  the 
Columbia  River  have  been  compiled  from  the  most  reliable  sources  attainable, 
including  reports  from  the  collector  of  customs  at  Portland  and  Astoria  and  from 
the  Chamber  of  Commerce  at  Portland,  Greg. 

Arrivals  and  clearances  of  vessels  at  Astoria,  ()reg.f  during  the  year  ending  December 

SI,  1894. 

[Froiu  collector  of  customs,  Astoria,  Oreg.J 


Foreign  port*. 

Coastwise.      ,        . -     --  Total. 

Vessels.  American.      I        Foreign. 


No.    Tonnage,  No.  'Tonnage.1  No.    Tonnage.    No. 

Arrived 508:    337,482'  9          6,712  46 

..       ^                                                      ...  ,    ...  _._                     .. 

Total 


Cleared (    492  '    326,645]      JO  5,741!      10 


68.686  ,    563 
18.394  I    512 


Tonnage. 

404,975 
345,470 


750.445 
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Commerce  for  year  ending  December  Slf  1S94. 

Export*  to  foreign  countries •* 

Shipment*  to  domestic  ports r 

Imports * 

Duties  collected a 

Arrivals  and  clearance*  of  vessels  at  Portland,  Or  eg.,  during  the  year  ending  1*™ 

SI,  1894. 


i      Coastwise. 


Vessels. 


Foreign  ports. 


To* 


No.  ,  Tonnage.)    No.  ;  Tonnage    Xo.  Tr 


Arrived 170'    209.005'     100  !     144,811      270      -> 

Cleared 144       159,227=     100       138.810     244      ^ 

ToUl 


Commerce  for  year  ending  December  SI,  1894. 


.  **:  : 


Value  of  ex ports  to  foreign  con n tries 

Value  of  imports  from  foreign  countries '    ' 

Duties  collected  on  imports '. ~  " 


Comparative  statement  of  shipments  of  wheat  and  flour  from  Portland  for  the  peat  to  P*r* 


Year  ending- 


July  31-  !  Cental*. 

18*5 1  3,147,902 

1886 3,971,766 

1887 3,042,316 

1888 '  3,203,108 

1889 2,689,686 

1890 1.752,879 

1801 2.937,653 

1892 3 ,  531. 91 9 

1893 3,067,406 

December  31, 1893 3. 390, 103 

December  31, 1894 |  3.750.195 


Floor. 


Domestic. 

Total." 

Foreign. 

;  Domestic. 

Cental*. 

Tons. 

Barrels. 

.     Barrel* 

521,884 

183. 487 

108.207 

182,316 

1,349,740 

266,078' 

863.800 

187,763 

711,872 

187,709  1 

888,773 

I        137.  K* 

1,259,263 

223, 119  ■ 

486,456 

J57.655 

559,953 

162,482  j 

510,  875 

144,151 

343,690 

104.828  > 

411.751 

111. 6S1 

1,213,562 

207,561  ! 

401,135 

147.  Tie 

1,016,194 

227,408  j 

877,  711 

151,356 

750,789 

190.907  * 

414,564 

161.496 

756,433 

207.327  : 

305,961 

166,062 

1.127,915 

244,405 

297.809 

156.734 

Hi 


4?  ri 


Statement  of  principal  articles  shipped  from  and  received  at  Portland  bp  deep-see  cf* 

during  the  year  1894. 


Articles. 


SHIPMENTS. 

Floor 

Wheat 

Osts 

Barley 

Flaxseed 

Wool 

Salmon 

Timber 

Total 


Tons. 


45.454 
244,405 
6,755 
19, 175 
19, 731 
2.058 
2.336 
878 


340,792 


Articles. 


■p*" 


RECEIPTS. 

Cement '  f, 

Coal I 

Salt /  ', 

Rico ]\- 

Tin  and  tin  plate '  ,: 

Glass J 

Hemp  and,  jnte r 

Tea v 

Sugar '  j, 

Coffee ^ 

Total 5- 
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Commerce  for  year  ending  December  31, 1894. 

Export*  to  foreign  countries |B< 

Shipments  t"dome«tic  ports 5' 

Imports *: 

Do  t  i«*  collected * . 

Arrival*  and  elearancrn  of  vessels  at  Portland,  Oreg.,  during  the  year  eadhg  Jtarsf 

31,  1894. 


Vessels. 


Coastwise.         Foreign  ports. 


To* 


No.    Tonnage.'   No.     Toonace    Xo.   T>.;: 


Arrived 170  !    206.005        100  I     144,811      270      r 

tteared 144       159,227!     100       138.810      344      > 


Total  . 


Commerce  for  year  ending  December  SI,  1S94. 

Value  of  exports  to  foreign  conn  tries £*'  ] 

Value  of  imports  from  foreign  countries "" 

Duties  collected  on  imports ~iJ 


Comparative  statement  of  shipment*  of  wheat  and  flour  from  Portland  for  the  feUUtfteri 


Wheat. 


Year  ending— 


July  31-  CentaU. 

1885 1  3,147,902 

1888 3,971,766 

1887 3,042.316 

1888 '  3.203,108 

1889 2,689,686 

1890 1.752,879 

1891 2.937,653 

1892 !  3,531.919 

1893 3,067,406 

December  31, 1893 3. 390, 103 

December  31, 1894 3.750.195 


Flour. 


Domestic. 

Total. 

Foreign. 

Domestic 

Cental*. 

Ton*. 

Barrel*. 

Barrett. 

521.884 

183.487 

198.207 

182,316 

1,349,740 

266,075' 

863,860 

187,763 

711,872 

187, 709  1 

883,773 

137,968 

1,259,263 

223,119  i 

486,456 

157,655 

559,953 

162,482  | 

510,  875 

'        144.151 

343,690 

104,828 

411.  751 

111.  681 

1,213,562 

207.561  I 

491,135 

147. 7M 

1.016.194 

227.406 

377,711 

151, 3» 

750,789 

190.907  1 

414,564 

164.496 

756,433 

207.327  i 

395,961 

166,062 

1.127,915 

244,405 

297,809 

156,734 

54.  :1 


5:.  :*• 

la.*"' 


Statement  of  principal  articles  shipped  from  and  received  at  Portland  by  dxep-ste  rf*v' 

during  the  year  1894. 


Articles. 


SHIPMENTS. 

Flour 

Wheat 

Oats 

Barley 

FlaxsVed 

Wool 

Salmon 

Timber 

Total 


Tons. 


45,454 
244, 405 
6,755 
19, 175 
19, 731 
2.058 
2.336 
878 


340,792  I 


Articles. 


RECEIPTS. 

Cement „"' 

Coal ,  1,1- 

Salt I  :.. 

Rico I  , 

Tin  and  tin  plate I  {• 

Glass ;• 

Hemp  and,  jute r 

Tea r 

Sugar j, 

Coffee . 

Total tl' 
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Year. 


8X9. 
800. 
891. 

892. 
89:). 


Registered  tonnage  over  Columbia  River  Bar. 
INWARD  TO  ASTORIA  AND  PORTLAND. 


American. 

N  o. 
10 

Tod  n  age. 

14.259 

5|        7.739 

8  I      11,568 

7           9,954 

15         21, 834 

19 

20.585 

22 

17,239 

Deep-aoa  sailiug  vessels. 
British. 


Other  flags. 


Coasters. 


Tot  Hi. 


No.  '  Tonnage.  No.  j  Tonnage.;  No.   Tonnage.  No.  '  Tonnage. 


100  I 
60  i 
46  ; 
95 
84  , 


119,360 
75  621 
64,028 
124, 837 
114,485 


62    94,108 
69   114,102 


1,744 
3,976 
3.038 
7,826 
7.699 


275 
370 
387 
393 
344 


357,  219  !  387 

357. 373  439 
333,690  .  443  , 

332.374  602  I 
252,  170  449  | 


3.528  !  251   188,107  335    306.328 


14,470  !  190  I  206,005 


OUTWARD  FROM  PORTLAND  AND  ASTORIA. 


890. 
891. 
892. 
89:t. 
894. 


10  I 
5  i 
9  I 
7 

12 

17 

25 


13.  816 

100 

122,228 

3 

3,470 

278 

7,104 

62 

77,842 

4 

3,976 

373 

14,155 

51 

71,679 

2  ! 

3,038 

884 

10,849 

73 

94,490 

6i 

6,619 

381 

18.166 

90 

130,405 

6 

7,332 

851 

23,046 

64 

96,658 

5 

6,397 

225 

10,244 

68 

109.893 

9  ; 

i 

9.703 

144 

492. 58'-' 
444,709 
412, 324 
474. 991 
393.188 


290  !   350.816 


356,747 

391 

406, 261 

363,452 

444 

451.374 

334,225 

446 

423,115 

831,963 

467 

443,921 

252,734 

468 

408,036 

182, 076 

311 

308, 177 

159,227 

246 

298,067 

U  U  2. 

IMPROVEMENT  OF  COLUMBIA  AND  LOWER  WILLAMETTE  RIVERS, 
BELOW  PORTLAND,  OREGON. 

The  present  project,  adopted  in  1801,  for  the  improvement  of  these 
•i vers  from  Portland  to  the  sea,  which  includes  12  miles  of  the  Wil- 
amette  Iiiver  and  98  miles  of  the  Columbia  River,  contemplates  secur- 
ng  and  maintaining  a  navigable  channel  having  a  low-water  depth  of 
15  feet.  The  original  project,  that  of  1877,  had  for  its  object  a  channel 
20  feet  in  depth.  The  original  depth  in  the  shoalest  places  was  from  10 
;o  15  feet  at  low  water,  and  previous  to  the  adoption  of  this  project  the 
noney  appropriated  and  allotted  was  expended  in  dredging  these 
shoals. 

The  project  of  1877  included  contraction  works  or  dikes,  bank  revet- 
nent,  closing  sloughs,  and  auxiliary  channels  or  chutes,  as  well  as 
lredging.  Under  this  project  works  were  constructed  in  the  Wil- 
amette  River  at  Swan  Island  Chute,  Willamette  Slough,  along  the  left 
>ank  of  the  river  to  the  Columbia  River,  and  also  at  other  sloughs  and 
•hannels  at  the  junction  of  the  Willamette  and  Columbia  rivers.  Works 
vere  placed  in  the  Columbia  River  at  St.  Helens,  Burke  Slough,  and 
VI  art  in  Slough.  The  results  of  these  works,  aided  by  the  dredging 
lad  in  1891,  attained  a  depth  of  19  feet. 

The  present  project  proposes  by  the  erection  of  other  dikes  and  by 
lredging  to  gain  an  additional  depth  of  6  feet,  or  25  feet  at  low  water. 
>ikes  have  been  built  at  St.  Johns  and  Post-Office  Bar  in  the  Wil- 
li mette  River  and  at  Walkers  Island  and  Cathlamet  Bay  or  Snag  Island 
n  the  Columbia  River.  The  dike  at  St.  Helens  has  also  been  extended, 
nid  a  dike  hafe  been  built  at  Martins  Island  Bar.  At  the  last  two 
>laces  mentioned  the  work  has  been  done  by  the  United  States.  At 
be  others  the  Port  of  Portland,  in  furtherance  of  the  general  idea  of 
he  project,  constructed  the  works  without  expense  to  the  Government. 


Digitized  by  VjOOQlC 


3562      REPORT   OF  THE   CHIEF   OF   ENGINEEB8,  U.  S.  ARMY. 

WORK    DONE  DURING   THE  FISCAL  YEAR   ENDING  JUNE   30,  1895. 

Tbe  operations  during  last  year  principally  were  confined  to  dredge 
to  aid  in  creating  and  maintaining  channels  of  the  depth  required  h 
the  project,  and  removing  certain  new  shoals  from  deposit  during  ti 
extreme  high  water  of  1894.  The  dam  behind  Martins  Island  was  al> 
extended  and  repaired  where  necessary. 

Early  in  August,  while  the  high  water  was  receding,  au  examinatu 
of  the  rivers  was  made  between  Portland  and  Astoria  to  ascertain  tl<- 
condition  of  the  works  of  improvement  and  the  channels  in  their  vicii 
ity.  In  the  Willamette  River  a  least  depth  of  from  17  to  19  feet  at  1<> 
water  was  found  upon  Swan  Island  Bar,  on  the  bar  above  St.  John* 
and  on  Post-Office  Bar;  the  maintenance  of  the  channel  in  the  last  t«  i 
places  is  assisted  by  dikes,  and  these  latter  were  in  good  condition.  1 1 
the  Columbia  River  the  channel  at  St.  Helens  showed  a  least  depth  oi 
24  feet  at  low  water,  which  was  an  improvement  upon  former  sounding 
and  the  dike  was  in  good  condition.  A  depth  of  20  feet  at  low  wat^i 
or  an  increase  of  2  feet  in  depth,  was  observed  in  the  Martins  Islarn 
Channel  and  the  dike  was  in  good  order,  but  the  dam  behind  this  islau  I 
required  extension  and  repair  to  prevent  its  being  cut  off  from  the  islan! 
by  the  eddy  formed  behind  the  dam  during  high  waters.  The  Walker 
Island  Channel  had  preserved  its  full  depth  of  22  feet  at  low  water; 
but  a  new  channel  was  discovered  below  this  island  upon  which  the:*i 
was  only  16  feet.  The  channel  at  Pillar  Rock  Shoal  had  diminished  in 
depth  to  19  feet,  while  that  near  Tongue  Point  and  near  the  Sylvia  <m 
Orange  remained  about  the  same,  except  that  at  the  latter  locality  na>  i 
gat  ion  was  more  difficult  because  the  channel  had  diminished  in  widt  j 
and  become  more  crooked.  Subsequently  new  shoals  were  found  belo^ 
Martins  Island  and  at  Hunters  Point,  near  Kalaina,  upon  which  then 
was  but  19  feet  and  18  feet,  respectively,  at  low  water. 

As  soon  as  possible  after  the  passage  of  the  river  and  harbor  act  <>i 
August  17, 1894,  dredging  operations  were  begun  with  the  hydrauli 
dredge  W.  S.  Ladd  upon  the  new  shoal  below  Walkers  Island,  the  mosi 
serious  obstruction  to  navigation  at  the  time.  A  channel  was  forme>! 
across  this  shoal  300  feet  wide,  23  feet  deep  at  low  water,  and  1,350  feH 
long.  The  dredge  was  then  transferred  to  the  shoals  near  Pillar  Rock, 
and  a  channel  300  feet  wide  and  22  feet  deep  at  low  water  was  inad< 
across  two  bars  in  this  locality  which  aggregated  1,900  feet  in  length 
From  this  place  the  dredge  proceeded  to  Post-Office  Bar,  which  wju 
deepened  to  21  feet  at  low  water,  thence  to  Hunters  Point  Bar  wliicli 
was  dredged  to  a  depth  of  21  feet  at  low  water,  thence  to  Martins  Island 
Bar  which  was  dredged  to  22  feet  at  low  water,  and  still  later  to  tin 
shoal  in  vicinity  of  the  wreck  of  the  Sylvia  de  Qro8%ey  opposite  Astoria 
The  channel  at  this  latter  place  is  very  crooked,  and  its  navigation 
particularly  at  certain  stages  of  the  tide,  is  very  difficult.  Dredging  al 
this  point  is  with  a  view  to  afford  temporary  relief  by  straightening  tin 
channel  so  far  as  practicable.  Permanent  improvement  can  only  Iw 
effected  by  the  removal  of  the  ledge  upon  which  the  wreck  now  lie*, 
and  by  a  large  expenditure  for  additional  dredging,  and  this  work  must 
await  further  appropriations  by  Congress. 
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The- following  table  gives  the  amount  of  material  removed  at  each  of 
tie  places  named: 

Dredying  Columbia  and  loiter  Willamette  river*  for  year  ending  June  .to,  1H9o. 
Willamette  Columbia  Uiv^^^ 

Month.  Kdfficre  Bar'  Hunter-    ^Z  i     WU-r      ^J*   <>PP°«""      ™' 

andnioutb.|    Point.        lHj|;nrt    .KockBfcr.,    Ig™      Astoria 

1894'  du  yd*       Vu.  yd*.     ('».  yds.     Cti.  yd*.  Vu.  ydi.    f«.  i/rfc   I 

epteiiibcrl3to3U 36.942    36.042 

ictober 17,505        51673    69.178 

Coventor I s      63,383 83.383 

^•(•Mnbcr 26,87.*.. '        3,802  i 30,677 

1895.  j*  | 

nnuarv 33,738    ! ' ;  S8,7M 

•"ehruarv 19,828        24.351    j 44.179 

►larch 32,879.      50,326    83  205 

Vpril 32,855    ! 32.855 

Tune  10 to 30 ! ; 29.215  ,  29,215 

Total 113.296.      57,230        50.326  t      84.690        88,615        29,215        423.372 

.1  i  I  _         L    ..     [ 

The  dredge  has  therefore  removed  423,372  cubic  yards  of  material 
from  six  different  places  during  eight  months.  The  average  cost  of  the 
Iredge  per  month  has  been  $2,800.62,  or  about  the  same  as  last  year, 
and  the  average  cost  of  the  dredging  has  been  the  same.  During  the 
month  of  March,  when  the  dredge  was  employed  the  greater  portion  of 
the  time  on  the  bar  below  Martins  Island,  which  was  composed  of  coarse 
sand  and  particularly  favorable  for  dredging,  the  amount  removed  was 
S3,205  cubic  yards,  at  a  cost  of  3.4  cents  per  cubic  yard. 

Previous  to  the  beginning  of  dredging  with  the  Ladd,  the  bar  below 
Walkers  Island  was  so  serious  an  obstruction  to  navigation  that  the 
Port  of  Portland  undertook  its  removal  and  excavated  13,344  cubic 
yards  of  material  before  the  Ladd  arrived.  Upon  her  arrival  the  dredge 
of  the  Port  of  Portland  was  transferred  to  Swan  Island  Channel,  which 
was  excavated  to  a  depth  of  22  feet,  by  the  removal  of  51,482  cubic 
yards.  The  funds  of  the  Port  of  Portland  have  been  expended  under 
the  same  conditions  as  those  stated  in  my  last  annual  report. 

The  river  and  harbor  act  of  1894  provided  for  a  survey  of  the  "  Colum- 
bia River  below  Tongue  Point  by  way  of  the  southern  channel  in 
front  of  Astoria."  This  survey  has  been  made  and  the  report  with  a 
project  for  the  improvement  of  this  channel  was  submitted  to  the  Chief 
of  Engineers,  May  25,  1895.  The  project  provided  for  straightening 
the  present  channel  by  dredging  off  the  southern  portion  of  the  shoal 
separating  the  south  channel  from  the  middle  channel,  and  the  removal 
of  a  portion  of  the  rock  shoal  upon  which  the  wreck  of  the  Sylvia  de 
Grasse  rests.  The  survey  developed  what  appeared  to  be  a  channel 
forming  diagonally  across  this  separating  shoal  in  front  of  the  middle 
portion  of  Astoria. 

Should  the  deepening  of  this  channel  continue  and  it  become  navi- 
gable for  vessels  of  deep  draft,  while  it  would  improve  navigation  by 
providing  a  shorter  and  more  direct  channel  for  commerce,  the  wharf 
interest  of  upper  Astoria  would  suffer,  as  the  present  south  channel 
would  undoubtedly  close  up,  and  this  portion  of  the  water  front  of 
Astoria  would  be  useless,  unless  the  wharves  were  extended  out  to  the 
new  channel. 

During  the  latter  part  of  June  an  examination  was  again,  made  of 
the  channels  of  both  rivers  between  Portland  and  Astoria  to  ascer- 
tain if  the  high  water  of  May  and  Jane  had  materially  diminished  the 
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depth  upon  the  shoals  that  had  been  dredged  daring  the  year.  Tl 
examination  indicated  that  the  dredged  depth  had  been  maintained  wit 
.  but  slight  if  any  deterioration.  Thus  favorable  result  is  without  dout 
largely  due  to  the  fact  that  the  high  water  of  this  year  only  reacbe 
the  height  of  16.4  at  Portland,  a  very  moderate  stage,  and  that  in  cot; 
sequence  the  amount  of  silt  and  sand  carried  by  the  water  was  u< 
gre&t.  Notwithstanding  the  permanent  improvements  that  have  beet 
made,  it  is  probable  that  in  several  localities  dredging  will  be  requiw 
each  year  to  maintain  the  increased  depth  in  the  channels  that  ha\> 
been  formed,  as  the  tendency  of  high  waters,  and  especially  of  grtv 
floods,  is  to  diminish  their  depth  and  create  new  shoals  by  the  depo> 
of  sand  and  silt,  as  was  shown  by  the  examination  following  the  big 
water  of  last  year. 

It  is  possible  that  much  of  this  accumulation  from  floods  would  even 
tnally  be  removed  by  the  currents,  as  the  water  falls,  without  dred^im 
but  tliis  would  take  time,  and  meanwhile  navigation  would  be  restrict*, 
because  of  insufficient  depth  in  the  channels  and  upon  the  shoals.  1 
is  therefore  imperative  to  commence  dredging  as  soon  as  possible  after 
the  water  begins  to  fall,  if  the  depths  are  to  be  maintained  as  required 
These  remarks  apply  to  much  of  the  dredging  that  was  done  last  year 
a  large  portion  of  which  was  not  contemplated  by  the  approved  project 
but  became  a  necessity  for  commerce. 

The  dredging'done  during  the  past  year  has  been  carried  to  a  greats 
depth  than  heretofore  at  all  the  localities,  and  it  is  proposed  to  coutimit 
increasing  the  depth  each  year  until  that  required  by  the  project  i? 
obtained,  and  in  the  meantime  to  construct  such  dikes  and  dams  a* 
may  be  required  to  assist  in  maintaining  these  channels.  The  com 
merce  of  this  port  is  constantly  increasing  and  the  vessels  are  becomk 
larger  and  of  deeper  draft,  and  the  completion  of  the  project  is  required 
at  an  early  date,  especially  now  that  the  depth  of  water  upon  the  bar 
at  the  mouth  of  the  Columbia  River  has  been  so  greatly  increased. 

The  completion  of  the  project  for  these  rivers  from  Portland  to  Asto 
ria  was  estimated,  in  1891,  to  cost  $772,464,  and  of  this  sum  9200M 
has  been  appropriated  by  Congress. 

The  funds  supplied  by  the  Port  of  Portland  have  been  partlyexpende*! 
in  furtherance  of  the  project  and  partly  for  the  temporary  relief  of  nav- 
igation and  the  maintenance  of  the  channels  already  obtained.  Here 
to  tore  the  amounts  supplied  and  expended  in  this  manner  have  beei. 
considered  in  the  mouey  statements  submitted  with  the  annual  reports, 
but  as  this  seems  uufair  to  the  project,  since  it  is  likely  to  result  in  ' 
considerable  increase  in  the  cost  of  the  work  above  the  original  estimate 
and  as  the  expenditure  of  the  funds  of  the  Port  of  Portland  are  uo; 
made  by  the  Government  or  its  agent,  these  expenditures  have  been 
disregarded  in  preparing  the  money  statement  herewith. 

It  is  estimated  that  the  sum  of  $200,000  can  be  profitably  expended 
on  this  improvement  during  the  fiscal  year  ending  June  30, 1897. 

This  work  is  in  the  collection  districts  of  Willamette  and  Oregon.  The  V0T^''' 
entry  are  Portland  and  Astoria,  Oreg.  The  nearest  light-house  and  works  of  deien* 
are  at  the  mouth  of  the  Columbia  River. 

APPROPRIATIONS. 
Act  Of— 

June  23,  1866  (lower  Willamette) $15,000 

March  2,  1867 30,000 

July  25,  1868  (allotted) 21,000 

April  10,  1869  (allotted) 13,365 

July  11,  1870 31,000 

June  10, 1872 50,000 


$160,365 
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ct  of — 

March  3, 1873  (lower  Willamette,  from  Portland  to  the  sea) . .  $20, 000 

June  23, 1874 20,000 

March  3,  1875 20,000 

August  14,  1876 20,000 

June  18, 1878 30,000 

March  3,1879 45,000 

$156,000 

June  14,  1880  (lower  Willamette  and  Columbia,  from  Port- 
land to  the  sea,  including  bar  at  the  month  of  the  Columbia) .     45, 000 

March  3, 1881 45,000 

August  2,  1882 100,000 

190,000 

July  5, 1884  (Columbia  and  lower  Willamette  rivers,  below 

Portland,  Oreg.) 100,000 

August  5,  1886 75,000 

August  11,1888 100,000 

September  19,1890 100,000 

July  13, 1892 150,000 

August  17,  1894 50,000 

575,000 

Total... 1,080,365 

Money  statement: 

J uly  1,  1894,  balance  unexpended $4, 754. 13 

Amount  appropriated  by  act  of  August  17, 1894 50, 000. 00 

54, 754. 13 
Fane  30, 1895,  amount  expended  during  fiscal  year 30, 088. 85 

Fuly  1,1895,  balance  unexpended 24,665.28 

July  1,1895,  outstanding  liabilities 2,405.06 

July  1, 1895,  balance  available 22,260.22 

r  Amount  (esti mated ) required  for  completion  of  existing  project 572, 464. 00 

J  Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  J  une  30, 1897  200, 000. 00 
"S  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I      harbor  acts  Of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  following  statement  of  traffic  on  the  Columbia  and  lower  Willamette  rivers 
baa  been  compiled  from  reports  of  the  various  steamers  and  transportation  companies 
doing  business  on  these  rivers  during  the  calendar  year  1893.  It  does  not  include 
tonnage  carried  in  deep-sea  vessels. 


Torn*. 

Urain 127,389 

Pi  tes  (439,500  linear  feet) 6, 585 

Lumber(239,354,135feet,B.M.)  .  359,021 

Logs  (106,266,786  feet,  B.  M. ) . . .  265, 665 

( battle  and  horses  ( 10,889) 5, 445 

Sheep  and  hogs  ( 16,869) 1, 054 

Coal...... 5,745 

Wool 3,964 


Tons. 

Merchandise 303, 982 

Passengers  (1,143,441) 71,465 

Sand,  rock,  and  gravel 117, 000 

Shingles  (2,000,000) 200 

Stone 74,482 

Miscellaneous 5, 158 

Total 1,347,155 
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Lint  of  steamers  plying  on  the  upper  Willamette,  lower  Willamette,  Columbia,  atu 
titers,  Oregon  and  Washington,  during  the  calendar  fear  1894. 


Name  of  vessel. 


Tons.      .  Depth. 


Name  of  vessel. 


Augusta 

Alliance 

Alice  V 

Argonaut 

Astorian 

Altoua 

Alarm 

Baby 

Bailey  Gatxert..4 

Braaee 

firiak 

BandoriUe 

Bismarck 

C.  M.  Belehaw... 
City  of  Frankfort. 

C.  W.Rich 

Carrie  F 

Chilkat 

Colombia 

Columbia 

Cygnet  

Dispatch 

D.S.Baker 

DalleaCity 

Edyth 

Electric 

Elmore 

Enterprise 

E-L.Dwyer 

Escort  No.  2 

Emma  Hay  ward  .. 

Edith 

Grey  Eagle 

Elwood 

Eimlite 

Eclipse 

Eugene 

Fannie 

Feilda. 


8    0 


1  Louise  Vaughn. 

Lurline 

]  Maria 

j!  Messenger 

|;  Mascot!. 

..  Mayflower 

!!  Modoc. 
I 


Tons. 


IVi 


11    3 
20    0 


4    7 


George  W.  Shaver. 
Governor  Newell  — 

Haaaalo 

Hattie 

HattieBell 

Harvest  Queen 

Harvest  Moon 

Hustler 

Iralda 

lone 

Ilwaco 

Irma — 

Joseph  Kellogg 

James  B.  Stevens  . . 

J.Ordway 

Kehani 

La  Cainas 


No  Wonder.. 
Northwest... 
N.8.Bentley. 
Ocean  Wave . 

Occident 

Oswego 

Ocklanama. . . 

3 

Oregon 

Queen 

Quinnat 

Restless 

Rowena.... 

Pilgrim 

R.Miler 

R.P.Elmore 

Ramona 

K.R.Thompson 

Sophia 

State  of  California 

Sea  Foam 

Sakana 

Sarah  Dixon 

Salem 

Stark  St.  Ferry 

Stark  St  Ferry  No.  7. 

Telephone 

Tacoma 

T.J.Potter 

Toledo 

Three  Sisters 

Toiwo 

Tonquin 

The  Portland 

Undine 

Vancouver 

Victorian.. 


Volga. 
Vulcan 


Wallowa 

W.  H.  Harrison. 

Water  Witch 

Wm.  M.Hoag... 

W.S.Mason 

Wauna. 

Wenona 

Young  America. 


21.64 

338.38 

184.58 

95.41 

199.46 

23.90 

337.55 

235.30 

301.96 

401.42 

507.34 

2.95 

< 

21.43 

394.19 

1,063.40    ...  t 

47.76  , 

1, 012.  28 

23.75 

4.20    ... 

18.75 

4.50 

28.46 

... 

41.39 

57.24 

... 

114.14 

912.06 

.• 

4 



1,200.06 

;, 

9.77 

... 

3.81    ... 

278,84  j 

240.81 

174.75  !... 

299.36  , 

443.24  . 

1.311.81  I 

589.60  ! 

206.72 

327.33  : 

6.27  I        t 

18.61 

.... 

779.53 

. 

280.48 

157.  14 



809.17 

48.18 

219. 72 

i 
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IMPROVEMENT  OF  COLUMBIA  RIVER  BETWEEN  VANCOUVER,  WASHI\ 
TON,  AND  MOUTH  OF  WILLAMETTE  RIVER. 

The  project  for  the  improvement  of  this  portion  of  the  river,  adopt* 
in  1892,  provides  for  the  construction  of  a  dam  connecting  the  head 
Hayden  Island  with  the  Oregon  shore.  It  was  ascertained  that  aboi 
36  per  cent  of  the  low- water  discharge  passed  behind  this  island.  Tl 
dam  was  designed  to  be  built  to  the  height  of  4  feet  above  low  water : 
stop  the  flow  behind  the  island  during  the  low- water  stages,  anticipate 
that  by  the  increased  current  the  water  upon  a  bar  in  the  main  chaun 
opposite  the  island  would  be  deepened  so  that  vessels  drawing  20  fe< 
or  more  might  be  able  to  ascend  the  river  to  Vancouver.  The  origin* 
depth  upon  this  bar  was  0  feet  at  low  water. 
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The  construction  of  the  dam  was  commenced  iu  1892,  and  it  all  had 
been  completed  except  a  portion  60  feet  long,  next  the  island,  when  the 
work  was  submerged  in  the  spring  of  1893  by  a  rise  in  the  river.  It 
was  several  months  before  the  water  had  subsided  sufficiently  to  again 
expose  the  dam,  and  it  was  then  found  that  the  gap  between  the  dam 
and  the  island  had  been  increased  during  the  high  water  to  470  feet  by ' 
scour  from  the  head  of  the  island.  The  incomplete  portion  of  the  dam 
bad  also  been  destroyed,  and  the  water  in  the  gap  had  increased  to  a 
depth  of  from  30  feet  to  39  feet. 

In  the  followiug  year  the  funds  on  hand  being  insufficient  to  close 
the  gap  and  complete  the  work  a  contract  was  made  with  Kobert  Smith, 
of  Portland,  for  materials  and  labor  to  revet  the  head  of  the  island 
with  fascines  and  stone  and  lay  a  sill,  or  foundation,  across  the  gap  to 
prevent  further  scour.  Under  this  contract  the  head  of  the  island  and 
both  sides  of  it  for  a  length  of  500  feet  opposite  the  dam  and  200  feet 
opposite  the  main  channel  of  the  river  were  thoroughly  covered  with 
ascines  and  stone  from  the  top  of  the  island  to  the  foot  of  the  slopes. 
The  work  was  then  interrupted  by  high  water,  which  again  covered  the 
island  and  the  dam.  When  the  water  had  subsided  at  the  beginning 
of  the  present  year  all  the  revetment  had  disappeared  from  the  head 
and  side  of  the  island  opposite  the  dam,  and  a  considerable  portion  of 
the  island  had  also  been  carried  away.  As  this  seemed  to  indicate  the 
futility  of  attempting  to  further  prosecute  the  work  with  the  funds  on 
hand,  a  supplemental  agreement  was  made  with  Robert  Smith,  October 
29, 1894,  for  closing  the  contract,  which  received  the  approval  of  the 
Secretary  of  War. 

Of  the  balance  ($3,547.33)  remaining  on  hand  after  closing  the  con- 
tract with  Robert  Smith,  $3,055.18  has  been  expended,  with  the  approval 
of  the  Chief  of  Engineers,  during  the  present  year  in  deepening  the 
main  channel  opposite  the  island  by  dredging  to  afford  immediate  relief 
to  navigation.  As  soon  as  the  water  in  the  river  had  risen  sufficiently 
to  permit  the  hydraulic  dredge  W.  8.  Ladd  to  work  in  the  channel, 
dredging  operations  were  begun  and  a  total  of  103,633  cubic  yards  of 
material  has  been  removed.  The  obstructions  were  found  to  consist  of 
two  bars,  one  opposite  the  middle  of  the  island  and  one  at  the  foot  of  the 
island,  upon  both  of  which  there  was  about  9  feet  at  low  water.  The 
depth  upon  both  of  these  bars  has  been  increased  to  13  feet  at  low 
water  by  the  dredging,  and  navigation  materially  benefited. 

This  work  is  in  the  collection  district  of  Willamette.  The  nearest  port  of  entry 
is  Portland,  Oreg.,  17  miles  distant  by  water,  5  miles  by  land.  The  nearest  light- 
bouse  and  works  of  defense  are  at  the  mouth  of  the  Columbia  River,  103  miles 
distant. 

APPROPRIATIONS. 

Act  of  July  13,  1892 $33,000 

Money  statement. 

July  1,  1894,  balance  unexpended $4,120.83 

June  30,  1895,  amount  expended  during  fiscal  year 3, 361. 53 

July  1,  1895,  balance  unexpended 759. 30 

July  1,  1895,  outstanding  liabilities 267.15 

July  1,  1895,  balance  available 492.15 
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COMMERCIAL  STATISTICS. 

The  following  statement  of  traffic  on  the  Columbia  River  between  the  mouth 
the  Willamette  River  and  Cascade  Locks  has  been  compiled  from  reports  of  the  va 
ons  steamers  and  transportation  companies  doing  business  on  this  part  of  the  nu 
during  the  calendar  year  1894 : 

Tons.  I  Tea 

Grain 7,473     Wool 2. 

Lumber  (716,895  feet) 1,075     Merchandise 21. 

Logs  (4,500,000  feet) 11.225  |  Passengers 5. 

Cattle  and  horses 9,760  |  

Sheep 3,706  !  Total 62. 
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U  U4. 
CONSTRUCTION  OF  CANAL  AT  THE  CASCADES,  COLUMBIA  RIVER,  OREG0> 

The  Columbia  River  in  passing  through  the  Cascades  Mountain  ran^ 
is  forced  into  a  narrow  rocky  gorge  for  a  distance  of  4£  miles.  At  tin 
head  of  the  gorge  a  rocky  bar  extends  entirely  across  the  river  closing 
the  channel  completely  and  creating  a  fall  of  24  feet,  at  the  low-waw 
stage  of  the  river,  in  a  distance  of  2,500  feet.  This  locality  is  knowi 
as  the  Cascades.  Throughout  the  remainder  of  the  gorge  the  channel 
was  formerly  much  obstructed  by  bowlders  and  projecting  rocks,  at,<| 
the  slope  of  the  river  bed  was  so  great  that  rapids  were  formed  thul 
were  only  navigable  at  the  lower  stages  of  the.river.  j 

The  project  for  improving  this  locality  was  adopted  in  1877,  modifid 
in  1880,  and  again  changed  slightly  in  1886.  This  contemplated  tw 
construction  of  a  canal  and  lock  at  the  Cascades  and  the  improvement 
of  the  river  channel  through  the  rapids  below  the  Cascades  to  provide 
a  depth  of  8  feet  at  low  water.  The  length  of  the  canal,  including  tU 
lock,  is  3,000  feet.  The  dimensions  of  the  lock  are,  length  521  feel 
between  hollow  quoins,  width  90  feet,  aud  lift  24  feet  at  low  waters 
The  Cascades  canal  was  calculated  to  be  available  for  vessels  at  all 
stages  of  the  river  up  to  20  feet  above  low  water,  aud  the  general 
design  of  the  work  permitted,  with  slight  modifications,  the  passage  «j 
boats  to  a  stage  of  42  feet  above  low  water  should  it  be  required  in  tlu 
future. 

The  improvement  of  the  river  channel  through  the  rapids  has  notf 
been  completed,  aud  steamers  ascend  freely  to  the  foot  of  the  Cascade 
at  all  except  the  highest  stages  of  the  river. 

Under  the  authority  of  Congress  contained  in  the.  river  and  harbor 
act  of  July  13,  1892,  a  contract  was  made  and  afterwards  approved 
under  date  of  January  24,  1893,  with  J.  G.  &  I.  N.  Day,  for  the  com* 
pletion  of  the  canal  and  lock.  This  provided  that  as  much  of  the  Gov 
ernment  plant  as  might  be  required  for  the  prosecution  of  the  work  was 
to  be  turned  over  to  the  contractors,  and  that  the  amount  appropriated 
for  the  work  was  to  be  earned  within  one  year  from  the  date  of  approval 
of  the  contract,  or  within  one  year  from  the  date  of  the  act  appropria 
ting  each  amount. 

Subsequently  the  sundry  civil  act  of  March  3,  1893,  provided  as  fol 
lows:  "For  improving  canal  at  the  Cascades  of  the  Columbia  River, 
Oregon,  continuing  improvement,  one  million  two  hundred  and  thirty- 
nine  thousand  six  hundred  and  fifty-three  dollars.*'  This  act  further 
provided  that  not  more  than  three-fourths  of  the  appropriation  should 
be  expended  during  the  fiscal  year  ending  June  30, 1894. 
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The  estimate  for  completing  the  work  made  in  June,  1892,  was 
$1,745,500,  and  the  act  of  July  13,  1892,  which  appropriated  $326,260, 
authorized  the  entire  work  to  be  put  under  contract,  and  limited  the 
liability  to  be  thus  incurred  to  an  additional  sum  of  $1,419,250,  or  a 
total  of  $1,745,500,  the  amount  of  the  estimate.  The  suudry  civil  act  of 
March  3, 1893,  as  already  stated,  further  appropriated  $1,239,653,  which, 
added ,  to  the  $326,250,  before  mentioned,  gave  a  total  of  $1,565,903, 
available  for  work  under  the  contract. 

The  provisions  of  the  contract  in  regard  to  payments  were  modified 
by  supplemental  articles  of  agreement,  dated  August  2  and  approved 
August  16, 1893,  to  permit  the  payment  of  not  to  exceed  three-fourths 
the  contract  price  for  nonperishable  material  fully  prepared  to  be  put 
in  place.  The  time  for  earning  the  sums  appropriated  for  the  work, 
extended  to  March  3,  1895,  by  authority  of  the  Chief  of  Engineers, 
January  16,  1894,  has  again  been  extended  by  the  same  authority  to 
March  3, 1896. 

The  extreme  high  water,  reported  as  submerging  the  work  at  the 
close  of  the  last  fiscal  year,  receded  early  in  the  present  year  and  work 
was  resumed  in  August.  The  damage  done  by  the  water  was  incon- 
siderable beyond  destroying  a  portion  of  the  protection  wall  at  the 
lower  entrance  to  the  canal  and  a  portion  of  the  paving  of  the  south 
slope  opposite  this  protection  wall.  A  detailed  report  of  the  condition 
of  the  work  was  submitted  to  the  Chief  of  Engineers,  and  modifications 
of  the  project  were  recommended  that  would  render  the  work  secure, 
should  there  be  a  recurrence  of  the  unprecedented  high  water  of  last 
year. 

It  having  been  clearly  demonstrated  since  the  improvement  of  the 
rapids  below  that  steamers  could  without  difficulty  ascend  the  river  to 
the  mouth  of  the  canal,  at  stages  much  higher  than  contemplated  in 
the  approved  project,  modifications  were  also  submitted  by  which  the 
canal  could  be  made  available  for  the  passage  of  boats  at  all  the  higher 
stages  during  which  it  could  be  reached.  These  modifications  provided 
for  increasing  the  height  of  the  banks  and  side  walls  of  the  work  6  feet, 
the  construction  of  a  protection  wall  on  the  outside  of  the  river  bank 
of  the  canal,  and  the  formation  of  a  second  lock  adjoining  the  first  by 
constructing  suitable  walls  between  the  upper  lock  gate  and  upper 
guard  gate.  It  was  recommended,  on  account  of  the  importance  of  the 
matter,  that  the  proposed  modifications  be  submitted  to  a  Board  of 
Engineer  Officers. 

Pursuant  to  this  recommendation,  a  Board  was  constituted  by  Special 
Orders  No.  51,  Headquarters  Corps  of  Engineers,  September  21,  1894, 
and  its  report,  submitted  uuder  date  of  October  18, 1894,  will  be  found 
printed  in  Senate  Ex.  Doc.  No.  26,  Fifty-third  Congress,  third  session. 
The  cost  of  the  proposed  modifications  is  estimated  at  $413,360. 

It  is  highly  important,  both  for  the  safety  and  the  proper  completion 
of  the  work,  that  this  amount,  which  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1897,  be  made  available  at  an  early  date. 
The  canal  can  be  open  to  navigation  with  the  funds  on  hand,  but  it  can 
not  be  protected  so  as  to  guard  against  damage  by  a  recurrence  of  the 
high  water  of  last  year,  and  without  the  construction  of  the  second  lock 
there  will  be  an  average  of  three  months  each  year  when  the  canal  will 
not  be  available  for  navigation,  although  during  the  greater  portion  of 
this  period  steamers  can  ascend  the  rapids  below  it.  The  work  must 
therefore  remain  at  the  mercy  of  the  high  waters  and  navigation  con- 
tinue only  partially  provided  for  until  the  money  is  available. 
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This  work  has  been  under  construction  fifteen  years,  and  its  progress 
has  suffered  severely  from  the  want  of  adequate  appropriations  to  carry 
it  along  continuously.  The  first  decided  effort  to  make  sufficient  pro- 
vision for  it  was  the  authorization  of  Congress  in  1892  to  place  the 
completion  of  the  work  proposed  in  the  approved  project  under  con- 
tract. This  plan  had  undoubtedly  great  advantages  over  that  of  con- 
tinuing the  work  from  year  to  year  with  inadequate  appropriations  and 
has  advanced  the  work.  The  disadvantage  of  this  method  is  that  t  he 
work  is  placed  in  the  hands  of  contractors  whose  progress  may  be  fast 
or  slow  at  will,  so  long  as  they  keep  within  certain  limits,  the  only 
alternative  being  either  to  annul  the  contract  or  to  grant  extensions  or 
time,  if  requested.  In  this  case  two  extensions  of  time  of  a  year  each 
have  already  been  granted,  and  the  completion  of  the  project  corre- 
spondingly delayed. 

In  the  month  of  July  the  high  water  had  subsided  sufficiently  to 
permit  preparations  being  made  for  pumping  out  the  canal.  These 
preparations  were  completed,  the  canal  pumped  out,  and  operation* 
resumed  in  the  following  month;  the  remainder  of  the  year  has  been 
particularly  advantageous  for  prosecuting  the  work,  there  having  been 
much  less  than  the  average  interruptions  arising  from  frost,  snow,  and 
high  water. 

During  the  year  17,230.42  cubic  yards  of  masonry,  27,050  cubic  yard> 
of  concrete,  and  1,159.5  square  yards  of  paving  have  been  laid,  and 
18,483  cubic  yards  of  rock  and  81,946  cubic  yards  of  loose  material 
have  been  excavated.  The  lower  guard  gates  and  the  lower  lock  gates 
have  been  completed,  and  the  upper  guard  gates  are  in  place,  though 
not  entirely  riveted.  The  material  is  on  the  ground  for  the  upper  lock 
gates,  the  only  remaining  pair  required  for  the  work,  not  in  position. 
The  vertical  walls  of  the  canal  are  now  nearly  completed  below  the 
lock,  the  walls  of  the  lock  are  practically  completed,  and  the  vertical 
side  walls  of  the  canal  above  its  upper  gates  are  about  completed 
except  where  they  are  interrupted  by  the  bulkhead  which  closes  the 
upper  entrance.  The  paving  of  the  inclined  slopes  above  the  vertical 
walls,  formiug  the  sides  of  the  canal  and  lock,  is  also  well  advanced.  In 
view  of  the  exceptionally  favorable  weather  during  the  year,  the  work 
accomplished  is  less  than  it  should  have  beeu.  Much  remains  to  be 
done  before  the  project  is  completed  and  the  canal  opened  to  naviga- 
tion, but  there  is  no  reason  why  boats  should  not  be  passing  through 
the  canal  by  the  end  of  the  next  fiscal  year,  June  30, 1896,  if  proper 
enterprise  and  energy  are  shown  by  the  contractors. 

The  metal  work  of  the  gates  is  excellent,  all  parts  fitting  properly  so 
far  as  they  have  been  put  together.  This  successful  result  is  due  to 
Capt,  Edward  Burr,  formerly  assistant  in  local  charge  of  the  Cascade* 
Canal, who  made  the  general  plans  and  calculations  and  supervised  the 
construction  of  the  gates;  to  A.  S.  Fleet,  draftsman,  who  prepared  the 
detailed  drawings,  and  to  the  Maryland  Steel  Compauy  who  exercised 
great  care  in  manufacture. 

Lieut.  Harry  Taylor,  in  local  charge  of  the  canal  during  the  year,  has 
intelligently  performed  his  duties,  which  included  the  erection  of  the 
gates.  His  report  which  is  appended  contains  many  interesting  details 
concerning  the  work. 

This  work  is  in  the  collection  district  of  Willamette.  The  nearest  port  of  entry  is 
Portland,  Oreg.,  65  miles  distant  by  river.  The  nearest  light-house  and  works  of 
defense  are  at  the  mouth  of  the  Columbia  River,  156  miles  distant. 


Digitized  by  VjOOQlC 


APPENDIX  U  U — REPORT  OP  MAJOR  POST. 


357X 


APPROPRIATIONS. 


Act  of— 

June  14,1876 $90,000 

June  18,1878 150,000 

March  3, 1879 200,000 

June  14,  1880 100,000 

March  3, 1881 100,000 

August2,  1882 265,000 

July  5, 1884 150,000 

August  5,  1886 187,500 


Act  of— 

August  11,1888 $300,000 

September  19, 1890 435, 000 

July  13, 1892 326,250 

Sundry  civil  act  approved 
March  3, 1893 1,239,653 


Total 3,443,403 


Money  statement. 

July  1,  1894,  balance  unexpended $1,233,353.38 

June  30,  1895,  amount  expended  during  fiscal  year 640, 998. 44 

July  1,  1895,  balance  unexpended 592,364.94 

July  1,  1895,  outstanding  liabilities $18, 462. 57 

July  1, 1895,  amount  covered  by  uncompleted  contracts 569,998.47 

588,461.04 


July  1,  1895,  balance  available. 


3, 893. 90 


(  Amount  (estimated)  required  for  completion  of  existing  project 413, 360. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I      30,1897.. 413,360.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893, 


MODIFICATION   OF   PROJECT  FOR    CONSTRUCTION  OF  CANAL   AT    THE 
CASCADES   OF   THE   COLUMBIA  RrVER. 

[Printed  in  Senate  Ex.  Doc.  No.  26,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  27,  1894. 
Sir  :  I  have  the  honor  to  acknowledge  receipt  of  resolution  of  the  22d 
instant  of  the  United  States  Senate,  directing  the  Secretary  of  War 
"to  transmit  to  the  Senate  any  information  he  may  have  concerning 
the  effect  of  the  great  flood  of  May  and  June,  1894,  upon  the  work  for 
the  improvement  of  the  Columbia  lliver  at  the  Cascades." 

In  reply  to  the  reference  of  the  above  resolution  to  this  office  for 
report,  1  have  the  honor  to  submit  the  accompanying  copy  of  letter  of 
August  30,  1894,  from  Maj.  James  C.  Post,  Corps  of  Engineers,  report- 
ing damage  to  the  work  at  the  Cascades,  with  recommendations  as  to 
the  modifications  necessary  in  completing  the  improvement;  also  copy 
of  report  of  October  18,  1894,  of  a  Board  of  Engineers,  convened  by 
authority  of  the  Secretary  of  War  to  consider  and  report  upon  proposed 
modifications  of  plans  for  the  Cascades  Lock  and  Canal,  together  with 
copy  of  letter  of  December  17,*  1894,  from  Maj.  James  C.  Post,  Corps 
of  Engineers,  submitting  plans  and  estimates  for  the  modifications  in 
plans  of  the  Cascades  Lock  and  ("anal,  in  accordance  with  the  recom- 
mendations of  the  Board  of  Engineers  above  referred  to. 
The  resolution  of  the  Senate  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.}  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  Wwr. 


*  Omitted.    Printed  in  Senate  Ex.  Doc.  No.  26,  Fifty-third  Congress,  third  session. 
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report  of  maj.  j.  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  August  30,  1894. 

General:  The  Columbia  Biver  having  fallen  sufficiently  to  uncover 
the  submerged  portion  of  the  Cascades  Lock  and  Canal  and  disclose 
the  damage  that  has  been  done  to  the  walls,  etc.,  by  the  unprecedented 
high  water  of  last  June,  I  beg  to  submit  the  following  report  upon  the 
condition  of  the  work,  with  recommendations  as  to  the  modification^ 
necessary  in  completing  it,  to  avoid  a  recurrence  of  the  damage,  or  more 
serious  results,  should  the  high  water  of  this  year  be  repeated,  or  should 
it  be  exceeded  by  a  few  feet. 

The  high  water  of  1876,  the  highest  heretofore  known,  with  a  record 
of  reference  139.7  on  the  upper  gauge,  was  used  in  determining  the 
height  to  which  it  was  necessary  to  raise  the  upper  guard  gates  and 
the  side  embankments  of  the  canal  to  prevent  them  from  being  covered 
during  the  highest  stages  of  the  river.  Accordingly,  in  the  present 
plan  these  were  carried  to  reference  142,  a  height  that  was  supposed 
to  provide  for  all  probable  contingencies.  The  embankments  on  both 
sides  of  the  canal  had  been  brought  to  this  level,  and,  as  the  guard 
gates  had  not  been  constructed,  a  bulkhead  was  built  across  the  upper 
entrance  to  the  canal  of  the  same  height. 

In  June  the  height  of  the  water  of  1876  was  exceeded  by  6  feet,  the 
river  reaching  reference  145.7  upon  the  upper  gauge,  and  it  continued 
above  the  reading  of  1876  for  fifteen  days.  Fortunately  the  work  was 
still  incomplete  and  a  large  force  of  laborers  was  available.  These 
were  immediately  employed  in  raising  the  bulkhead  aud  in  building  a 
dam  connecting  the  bulkhead  with  the  high  bank  on  the  south  of  the 
canal  and  a  second  dam  to  connect  it  with  the  river  bank  uorth  of  the 
canal,  the  latter  being  extended,  as  was  necessary  from  time  to  time, 
downstream  along  the  river  bank.  When  the  water  reached  its  high- 
est stage  this  protection  line  was  about  2,000  feet  long,  and  it  was  only 
through  great  exertion  and  by  working  day  and  night  for  more  than  a 
week  that  it  was  possible  to  keep  in  advance  of  the  rising  river  and 
prevent  the  river  from  overflowing  the  dams,  embankments,  and  bulk- 
head and  rushing  through  the  canal. 

The  rapid  currents  along  the  river  bank  swept  away  about  25} 
acres,  or  about  one-third  of  the  ground  north  of  the  canal,  removing  a 
strip  of  land  varying  in  width  from  150  feet  opposite  the  middle  of  the 
canal  to  about  40  feet  in  width  at  its  lower  end.  Heavy  waves  broke 
over  the  guard  wall  at  the  foot  of  the  canal,  submerging  it  for  a  length 
of  about  460  feet,  and  partially  destroying  all  the  submerged  portion 
but  about  100  feet.  As  the  water  rose  streams  from  the  river  came 
through  the  north  embankment  beneath  the  surface  of  the  ground,  and 
poured  into  the  canal,  breaking  down  the  canal  face  of  the  embank- 
ment and  displacing  the  revetment  wall  in  several  places.  A  powerful 
eddy  was  formed  in  the  lower  end  of  th$  canal,  and  this,  together  with 
the  breaking  of  the  heavy  seas  that  came  over  the  broken  guard  wall, 
tore  down  a  large  portion  of  the  dry  revetment  wall  at  the  lower  end 
of  the  south  side  of  the  work. 

The  occurrence  of  this  unusual  high  water  makes  it  necessary  to 
increase  the  height  of  the  work,  if  the  canal  and  its  embankments  are 
not  to  be  submerged,  should  the  high  water  of  this  year  be  repeated. 
That  such  submergence  would  be  disastrous  is  evident  from  the  expe- 
rience of  this  year,  and  the  fact  that  at  no  time  during  the  extreme 
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high  water  was  the  fall  in  the  river,  in  the  length  of  the  canal,  or  a 
distance  of  about  one-half  mile,  reduced  below  14  feet.  Provision 
must  therefore  be  made  to  avoid  this  contingency,  and  also  to  provide 
for  a  more  serious  one  within  reasonable  limits,  as  the  flood  of  this 
year,  although  extraordinary,  may  at  some  time  be  exceeded  a  few  feet. 
To  accomplish  this  it  is  proposed  to  raise  the  north  embankment  to  the 
level  of  about  6  feet  above  the  highest  stage  of  the  recent  flood,  or  give 
it  an  additional  height  of  10  feet  throughout  its  entire  length.  The 
surface  of  the  embankment  according  to  this  plan  will  be  at  reference  152 
from  the  head  of  the  canal  for  about  half  its  length,  and  the  remainder 
will  gradually  slope  down  to  reference  143  at  its  lower  end. 

The  outer  or  river  face  of  this  embankment  will  require  protection, 
and  a  rubble  masonry  revetment  sloped  1  on  1  is  provided  for  the  pur- 
pose. The  embankment  on  the  south  side  of  the  canal  should  be  raised, 
from  a  short  distance  above  the  upper  guard  gates  to  the  upper  lock 
gates,  8  or  10  feet  higher  than  at  present  designed,  according  to  the 
amount  of  filling  available.  Should  this  be  but  8  feet  higher,  or  at 
reference  150,  in  case  of  an  emergency  a  small  dam  could  be  quickly 
erected  across  this  portion  of  the  high  land  south  of  it  that  would  check 
the  water  attempting  to  flow  over  this  side  of  the  work  before  it  covered 
the  top  of  the  north  embankment.  The  upper  guard  gates,  according 
to  the  present  design,  close  the  canal  to  reference  142,  and  had  they 
been  in  place  this  year  a  sheet  of  water  about  4  feet  thick  would  have 
poured  over  them. 

The  original  project  for  the  canal  contemplated  the  passage  of  vessels 
to  the  middle  river  at  all  stages  up  to  20  feet  above  low  water,  and  a 
single  lock  was  provided  for  the  purpose.  This  limit  was  determined 
by  what  was  supposed  to  be  the  ability  of  steamers  to  ascend  to  the 
canal  through  the  rapids  and  lower  cascades  after  the  latter  had  been 
improved.  Anticipating  the  possibility  that  a  further  extension  of  the 
project  might  be  necessary,  the  work  was  so  designed  that  a  second 
lock  could,  if  needed,  be  readily  formed  as  the  work  progressed,  or  even 
at  a  later  date,  by  the  construction  of  proper  walls  for  the  portion  of 
the  canal  included  between  the  upper  lock  gates  and  the  upper  guard 
gates.  In  referring  to  the  manner  of  completing  them  the  Board  of 
August,  1888,  remarks: 

The  Board  regard*  it  better  to  withhold  an  expression  of  opinion  npon  this  ques- 
tion at  the  present  time,  m order  that  the  requirements  and  necessities  of  commerce 
may  bo  considered  when  this  wall  is  Deeded  as  the  work  progresses. 

The  work  has  now  sufficiently  advanced  to  make  it  necessary  to 
determine  the  character  of  the  walls  required  for  this  part  of  the  canal 
and  additional  data  have  been  obtained  that  seein  to  warrant  their 
construction  as  lock  walls  to  provide  for  navigation  at  higher  stages. 

During  the  last  two  years  the  daily  steamer  from  Portland,  connect- 
ing at  the  Cascades  with  the  middle-river  steamer  for  The  Dalles,  has 
ascended  to  the  canal  on  a  rising  river  up  to  a  stage  of  36  feet  above 
low  water,  and  on  a  falling  river  the  daily  trips  have  been  resumed  at 
about  the  same  stage  of  water.  This  being  an  ordinary  river  steamer 
establishes  the  fact  beyond  a  doubt  that  the  canal  will  be  required  at 
stages  above  those  heretofore  considered,  and  it  should  therefore  be 
completed  accordingly.  The  construction  of  the  walls  as  proposed  will 
provide  for  navigation  up  to  42  feet  above  low  water  on  the  lower  gauge 
and  permit  the  passage  cf  boats  at  slightly  higher  stages  of  water  than 
now  required.  Should  more  powerful  boats  be  constructed  than  those 
now  in  use  they  could  without  doubt  ascend  at  these  higher  stages. 
When  the  river  exceeds  a  stage  of  42  feet  above  low  water  the  currents 


Digitized  by  VjOOQlC 


S574   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

over  the  rapids  below  the  canal  become  too  strong  for  steamers  to 
ascend. 

To  ascertain  the  value  of  the  proposed  additional  accommodation  to 
commerce  resulting  from  the  construction  of  the  second  lock  a  table  ha* 
been  prepared,  herewith  inclosed,  showing  the  number  of  days  each  year 
for  the  last  fifteen  years  that  the  river  has  been  between  20  feet  and  4. 
feet  above  low  water  on  the  lower  gauge.  This  table  shows  that  the  ri  ver 
was  between  these  limits  on  an  average  of  ninety  days  each  year,  ami 
that  therefore  the  second  lock  will  extend  the  navigable  period  of  the 
river  about  three  months  each  year.  During  eleven  of  the  fifteen  years 
in  question  the  two  locks  would  have  provided  practically*  an  all-the 
year-round  navigation,  and  during  the  remaining  four  years,  in  whirl 
the  water  was  above  42  feet,  navigation  would  have  been  suspended  a:, 
aggregate  of  one  hundred  and  fifty  days,  or  an  average  of  thirty-seveu 
days  each  year. 

With  the  second  lock  constructed  the  upper  guard  gates,  which  wonM 
then  become  the  upper  gates  o£the  second  lock,  could  be  left  wit* 
safety  at  their  present  height.  The  only  care  that  need  be  taken  would 
be  to  provide  some  means  by  which  the  height  of  the  masonry  pier- 
supporting  these  gates  could  be  temporarily  increased  during  an  emer 
gency  to  prevent  the  water  from  pouring  over  them  and  striking  the 
revetted  slopes  of  the  embankments.  That  passing  over  the  gat<> 
would  fall  into  at  least  40  feet  of  water  confined  between  masonry  wall- 
and  would  do  no  harm. 

At  the  lower  end  of  the  canal,  where  during  the  higher  stages  «»: 
water  the  guard  wall  is  submerged,  it  is  proposed  to  reconstruct  tin- 
wall  to  reference  120  a  height  of  6  feet  above  the  river  stage  whei. 
navigation  will  cease,  and  give  it  additional  thickness  and  a  ero^ 
section  that  will  allow  the  water  to  pass  more  freely  over  it.  A  wnl: 
of  this  height  will  afford  the  necessary  protection  for  boats  entering 
the  canal  during  all  stages  that  it  can  be  used.  The  revetment  on  tlir 
south  side  of  the  canal  opposite  this  wall  will  also  be  restored.  The 
old  revetment  wall  was  dry  laid,  but  it  is  proposed  to  use  cement  in 
making  the  repairs  and  also  to  increase  the  thickness  of  the  wall  t< 
add  to  its  strength  and  resistance  against  the  action  of  the  waves. 
A  considerable  portion  of  the  dry  wall  along  the  canal  and  the  dr\ 
revetment  walls  upon  the  slopes  of  the  banks  ttet  have  already  been 
constructed  require  repairing.  In  doing  this  wore  it  is  proposed  to  use 
cement  to  add  strength  and  stability  to  these  walls. 

Additional  concrete  flooring  is  also  required  in  the  canal  both  above 
and  below  the  locks,  above  the  locks  on  account  of  the  springs  that 
have  developed  under  the  side  walls  and  below  the  locks  to  protect 
the  bottom  of  the  canal  from  scour  when  the  locks  are  emptied. 

Heretofore  the  project  for  completing  this  work  has  not  included  the 
construction  of  the  necessary  lock  keepers'  dwellings.  An  estimate  of 
the  cost  of  these  buildings  is  now  submitted. 

The  accompanying  tracing  shows  the  work  as  it  will  appear  when 
completed  with  the  proposed  modifications.  The  estimate  of  the  cost 
of  the  modifications  and  the  needed  repairs  is  as  follows,  viz: 

Estimate  far  completing  second  lock. 

Dimension  stone,  1 ,000  cubic  yards,  at  $36 $36, 000 

Face  stone,  2,025  cubic  yards,  at  $32 64.800 

Concrete,  10,480  cubic  yards,  at  $6.25 65, 500 

Iron,  12,600  pounds,  at  10  cents 1,260 

$167,560 
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Slope  revetments. 

River  side,  north  embankment,  10,300  square  yards  facing,  at  $2.50 

per  square  yard $25,750 

Lower  end,  south  side  canal,  3,210  square  yards  facing,  at  $2.50  per 

square  yard '. 8, 025 

Repairing  dry  walls,  6,000  square  yards  facing,  at  $2.50  per  square 

yard 15,000 

Repairing  guard  wall,  1,000  square  yards  facing,  at  $2.50  per  square 

yard 2,500 

$51,275 

Additional  concrete  flooring  for  canal,  2,400  cubic  yards,  at  $6.25 

per  cubic  yard 15, 000 

Lock  keepers'  dwellings,  one  principal  and  two  assistant  keepers. .     10, 000 

25,000 

Total 243,835 

As  the  proposed  modifications  and  repairs  involve  material  changes 
in  the  plan  recommended  by  the  Board  of  April,  1888,  and  of  August, 
1888,  and  extend  the  project  already  approved,  I  would  respectfully 
request  that  this  subject  be  referred  to  a  Board  of  Engineer  Officers  for 
consideration. 

Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L,  Oaset, 

Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal.,  September  4, 1894. 
Respectfully  forwarded. 

The  request  that  the  matter  in  question  be  referred  to  a  Board  is 
recommended  to  be  granted. 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers,  Division  Engineer. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  10, 1894. 
Respectfully  submitted  to  the  Secretary.of  War  with  recommenda- 
tion that  a  Board  of  Engineer  Officers  be  appointed  to  consider  and 
report  upon  the  question  herein  presented,  the  Board  to  consist  of  Col. 
G.  H.  Mendel],  Col.  Wm.  P.  Craighill,  and  Capt.  W.  L.  Marshall,  to 
meet  at  Portland,  Oreg.,  upon  the  call  of  the  senior  member,  and  its 
expenses  to  be  paid  from  the  appropriation  for  the  canal  at  the  Cascades 
of  the  Columbia  River. 

With  the  sanction  of  the  Secretary  of  War  the  order  constituting 
the  Board  will  be  issued  from  this  office. 

H.  M.  Adams, 
Acting  Chief  of  Engineers. 

[Third  indorsement.] 

War  Department,  September  21, 1894. 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War : 

A.  N.  Thompson, 
Acting  Chief  Cleric. 
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report  of  board  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  October  18, 1694. 

General  :  The  Board  of  Engineers  constituted  by  Special  Orders. 
No.  51,  headquarters  Corps  of  Engineers,  September  21, 1894,  to  con 
aider  and  report  upon  modifications  in  the  plans  of  tbe  Cascades  Lock. 
Columbia  River,  have  the  honor  to  submit  the  followiug  report: 

The  Board  assembled  at  the  call  of  the  senior  member,  at  Portland. 
Oreg.,  October  15,  1894. 

By  request  of  the  Board,  Mstf.  James  C.  Post,  Corps  of  Engineers, 
the  officer  in  charge  of  the  improvement  of  the  Columbia  River  at  the 
Cascades,  was  present  at  this  meeting  with  maps  and  plans.  After 
having  read  the  questions  submitted  to  them  for  consideration,  which 
are  contained  in  a  report  by  Major  Post  to  the  Chief  of  Engineers, 
dated  August  30,  1894,  relating  to  the  condition  of  the  works  at  the 
Cascades  Lock  and  Canal  after  the  subsidence  of  the  great  flood  o: 
June,  1894,  with  recommendations  and  estimates  for  further  work, 
and  having  received  such  further  information  as  was  attainable  at  this 
office,  the  Board  adjourned  for  the  day. 

The  next  day,  October  16, 1894,  the  members  of  the  Board,  accom 
panied  by  Major  Post,  visited  the  site  of  the  Cascades  Lock  and  Canal, 
and  carefully  examined  the  conditions  of  the  work  and  the  facts  bear- 
ing upon  the  subject  submitted  to  them. 

These  matters  are — 

1.  The  necessary  modifications  in  the  work  made  evident  by  the  flood 
of  1894.    For  repair  and  preservation  of  the  work. 

2.  The  modifications  in  the.projected  improvement  advisable  or  neees 
sary  to  adapt  the  improvement  "to  the  requirements  of  navigation  on 
the  Columbia  River  for  a  prolongation  of  the  annual  period  of  utility  of 
the  work. 

Major  Post,  in  the  report  referred  to  by  the  Board,  gives  in  detail  the 
facts  relating  to  these  subjects,  and  the  Board,  in  effect,  agrees  witb 
him  in  his  conclusions  and  recommendations  as  modified  herein. 

1.  modifications  due  to  increased  flood  height,  repair,  and 
preservation  of  work. 

As  stated  by  Major  Post,  the  flood  of  June,  1894,  exceeded  by  6  feet 
the  highest  recorded  water  level,  i.  e.,  that  of  1876,  which  latter  ha<i 
been  regarded  in  planning*  the  height  of  guard  gates,  embankments, 
and  other  works  of  protection.  The  flood  of  June,  1894,  overtopped 
these  works  by  3.7  feet,  but,  due  to  the  energetic  action  of  the  officer  in 
charge  in  superintending  in  person  the  raising  and  strengthening,  in 
the  face  of  the  rising  flood,  the  bulkheads  and  embankments,  the  actual 
damage  to  the  work  was  almost  insignificant,  amounting  to  about  1  per 
cent  of  the  cost  of  the  work  already  done.  The  damage  was  practically 
confined  to  the  work  near  the  foot  of  the  canal,  and  was  as  follows: 

The  protection  embankment  or  wing  on  the  river  side  {ft  the  lower 
entrance  to  the  canal,  and  below  the  lower  guard  gate,  and  which  lnul 
been  necessarily  constructed  in  a  direction  that  caused  a  contraction  of 
the  area  of  discharge,  but  with  steep  slopes  and  of  height  greater  than 
absolutely  necessary,  was  demolished  over  a  part  of  its  height.  The 
eddy  around  and  behind  the  end  of  this  wall  undermiued  a  portion  of 
the  slope  wall  laid  against  the  south  bank  by  washing  out  the  earth  of 
the  unprotected  (incomplete)  banquette  at  the  toe  of  the  slope  wall, 
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thereby  causing  a  slide  and  breach  in  this  wall,  through  which  part  of 
the  earth  behind  was  washed  out. 

The  flood  also  washed  away  a  large  amount  of  earth  and  debris  which 
had  been  excavated  from  the  canal  and  lock  pit  and  wasted  on  the 
north  side.  This  accumulation  of  waste  material  had  also  somewhat 
contracted  the  natural  area  of  discharge  of  the  river.  The  damage 
here  was  of  that  negative  character  which  makes  it  evidently  necessary 
to  construct  certain  work  to  protect  an  embankment  which  would  be 
much  better  of  less  cubic  contents.  The  flood  failed  to  cut  away  the 
full  excess,  but  the  remainder  must  be  held,  because  the  action  of  future 
floods  can  not  be  otherwise  limited  at  reasonable  expense. 

While  the  actual  damage  was  almost  insignificant,  yet  the  flood  dem- 
onstrated the  necessity  for  the  following  modifications  in  details  of  the 
protection  works,  which  modifications  are  recommended  by  the  Board. 

(a)  The  works  of  protection  against  floods,  the  levels  of  which  have 
been  based  upon  the  flood  of  1876,  the  highest  water  previous  to  1894, 
must  be  raised  to  levels  as  much  greater  than  shown  on  approved  plans 
as  the  flood  of  1894  exceeded  that  of  1876  in  height,  or  so  that  these 
protection  works  shall  be  about  3  feet  above  the  flood  line  of  1894. 

(b)  The  protection  wing  at  the  river  side  of  the  canal  below  the  lock 
should  be  modified  so  that  the  area  of  discharge  of  the  river  shall  be 
reduced  the  least  amount  consistent  with  safe  navigation  up  to  the  42- 
foot  stage  above  low  water.  The  top  surface  of  this  wall  should  be  as 
near  as  practicable -parallel  to  the  water  surface  at  this  stage,  and 
arranged  so  that  this  work  may  at  higher  stages  be  submerged. 

(c)  The  slope-wall  protection  of  embankments  exposed  to  wave  wash, 
boils,  and  eddies  should  be  cemented,  to  prevent  the  material  behind 
them  washing  out.  The  river  side  of  the  embankment  exposed  to  tbe 
current  should  be  protected  throughout  its  length  by  cemented  slope 
wall  up  to  the  high-water  level. 

The  Board  is  also  of  the  opinion  that  the  inclination  of  such  exposed 
slopes  should  not  be  less  than  1  verticle  to  1£  horizontal,  and  that  all 
banquettes  at  foot  of  slopes  should  be  paved  with  heavy  stone,  to  pre- 
vent undermining  of  slopes  at  toe. 

{d)  The  canal  should  be  made  more  secure  against  injury  by  flood  at 
the  earliest  practicable  date  by  the  construction  of  the  upper  guard 
gates  to  supplement  or  replace  the  present  earthen  bulkhead.  The 
floor  of  the  bay  above  the  guard  gates  should  be  concreted  before  the 
work  is  put  in  use,  to  avoid  scour. 

2.  MODIFICATIONS    REQUIRED    TO    INCREASE    NAVIGABLE    CAPACITY 

OF  THE  CANAL. 

The  work  to  surmount  the  Cascades  of  the  Columbia  River  has  no 
counterpart.  It  is  also  without  precedent  in  the  conditions  surround- 
ing it.  At  its  inception,  and  during  its  progress,  the  conditions  to  be 
met  were  unknown,  but  by  observations  are  gradually  being  revealed. 
When  the  work  of  improvement  began  no  records  or  observations 
existed  giving  information  with  reference  to  the  physics  and  hydraulics 
of  the  Columbia  River,  or  its  capacity  for  navigation;  nothing  was 
known  as  to  the  phenomena  accompanying  the  various  phases  of  floods 
at  the  Cascades,  such  as  the  variations  iu  the  differences  in  level  at 
head  and  foot  of  rapids  during  the  progress  of  floods.  No  record 
existed  of  the  heights  of  water  at  extreme  stages,  so  essential  in  plan- 
ning a  work  subject  to  such  contingencies  and  dangers. 

It  was  thought,  when  the  improvement  was  first  in  question,  that  navi- 
gation within  4  miles  of  the  foot  of  the  great  rapids  was  impracticable 
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at  any  stage.  Later,  even  up  to  and  after  1888,  when  the  present  proj- 
ect was  adopted,  it  was  believed  that  the  rapids  could  not  be  advan- 
tageously navigated  at  stages  of  water  greater  than  20  feet  above  low 
water. 

In  accordance  with  this  conviction  the  lock  walls  and  gates  were 
arranged  with  a  view  to  limiting  navigation  by  the  use  of  gates  and 
lock  to  stages  up  to  20  feet  above  low  water;  but  the  plans  also  pro- 
vided guard  gates  above  the  lock  at  such  distance  above  the  upper 
lock  gates  that  a  second  lock  could  be  made  at  inconsiderable  expense, 
to  allow  navigation  at  still  higher  stages  than  20  feet.  This  second 
lock  was  held  in  abeyance,  awaiting  the  development  of  navigation,  by 
the  improvement  of  the  rapids  below  the  Cascades. 

Up  to  1894;  the  extreme  range  between  high  and  low  water  at  the 
foot  of  the  Upper  Cascades  was  taken  at  54  feet;  the  differences  of 
water  level  at  head  and  foot  of  the  great  rapids,  24  feet  at  low  water 
aud  14  feet  at  flood. 

Of  these  supposed  determined  data  the  differences  of  level,  as  shown 
by  the  recent  flood,  only  are  maintained.  The  flood  height  is  60  feet  in 
round  numbers  above  low  water.  The  rapids  can  be,  and  actually  are, 
navigated  since  their  improvement  to  the  foot  of  the  canal  at  the  Upper 
Cascades,  up  to  the  36-foot  stage  of  water,  and  it  is  believed  that  it  is 
practicable,  or  can  easily  be  made  practicable,  to  navigate  the  lower 
rapids  in  all  stages  of  water  below  the  42-foot  stage. 

The  completion  of  the  work,  so  that  navigation  may  be  extended  to 
the  42-foot  stage  of  water,  will  add  three  months  to  the  navigable 
period,  or  prolong  the  period  of  navigation  from  nine  months  to  the 
entire  year,  except  for  an  average  period  of  10  days  each  year,  as  shown 
by  fifteen  years'  gauge  records,  when  the  water  may  be  at  a  greater 
height  than  42  feet  above  low  water  at  the  foot  of  the  Cascades,  or  will 
increase  the  capacity  of  the  canal  nearly  33  per  cent. 

This  result  can  now  be  accomplished,  in  the  opinion  of  the  Board, 
by  connecting  the  upper  guard  gates  by  chamber  walls  with  the  head 
walls  of  the  lock  at  the  foot  of  the  Cascades,  thus  converting  the  work 
from  a  single  lock,  with  a  guard  gate  above  it,  into  a  combined  lock  with 
two  lifts  and  chambers,  the  lower  of  which  lifts  will  be  backed  out  at 
all  stages  of  water  exceeding  20  feet  above  low  water. 

As  already  stated,  this  latter  work  forms  no  part  of  the  project  now 
under  contract,  but  in  the  opinion  of  the  Board  the  adopted  project, 
as  far  as  it  proposes  leaving  out  the  chamber  walls  between  the  guard 
gates  and  head  of  lock,  will  not  suffice  even  for  20-foot  navigation, 
because  it  has  been  clearly  ascertained  that  a  solid  foundation  for  a 
stop  wall  to  prevent  injury  by  water  cutting  around  the  head  walls  of 
the  lock  can  only  be  had  at  an  unknown  depth,  which  fact  was  not 
apparent  when  the  work  was  put  under  contract. 

It  is  further  apparent  that  after  this  work  is  opened  for  navigation 
this  second  lock  chamber  can  be  constructed  only  by  stopping  naviga- 
tion for  one  or  more  seasons,  or  by  going  to  much  greater  expense  to 
construct  the  walls  while  maintaining  navigation. 

By  completing  these  walls  now  not  only  will  the  work  be  done  more 
expeditiously  and  cheaply,  but  the  season  of  navigation  will  be  pro- 
longed 33  per  cent  nearly,  at  an  estimated  additional  cost  of  about  10 
per  cent  of  the  total  cost  of  the  work  now  projected.  The  advantages 
are  so  great  that  the  Board  can  not  hesitate  to  recommend  tbat  the 
second  lock  chamber  be  completed  before  the  work  is  opened  to  navi- 
gation, with  the  end  and  object  in  view  to  extend  the  utility  of  the  locks 
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to  all  stages  of  water  below  42  feet  above  low  water  at  the  foot  of  the 
upper  Cascades. 

While  the  recommendations  of  the  Board  are  generally  in  accord 
with  the  report  of  Maj.  James  C.  Post,  the  officer  in  charge  of  the  work, 
who  has  already  submitted  estimates  of  cost,  the  Board  feels  that  it  has 
so  far  modified  tbe  recommendations  of  Major  Post  as  to  make  it  advis- 
able that  new  estimates  be  presented  to  the  Chief  of  Engineers,  based 
upon  the  report  of  this  Board.  It  is  also  observed  by  the  Board  that 
in  Major  Post's  estimates  there  are  no  allowances  of  any  kind  for  the 
contingencies  to  which  this  work  is  to  an  exceptionally  large  extent 
subjected,  and  there  is  no  separation  between  the  items  that  can  be 
properly  executed  under  tbe  existing  contract  and  such  others  that 
may  require  other  methods  of  construction  or  supplementary  agree- 
ments. 

The  Board  therefore  recommends  that  full  and  complete  plans  and 
estimates  of  the  work  indicated  herein,  not  included  in  the  work  already 
contracted  for,  be  made  and  submitted  to  the  Chief  of  Engineers  by 
the  officer  in  charge  of  the  work,  due  regard  being  given  to  tbe  require- 
ments of  the  existing  contract  for  the  completion  of  the  work  under  the 
project  now  under  execution. 
Respectfully  submitted. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 

Wm.  P.  Craighill, 
Colonel,  Corps  of  Engineers. 

W.  L.  Marshall, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


report  of  maj.  j.  c.  post,  corps  op  engineers. 

United  States  Engineer  Office, 

Portland,  Or  eg.,  December  17, 1894. 

General  :  I  beg  to  acknowledge  the  receipt  of  Department  letter  of 
the  10th  ultimo,  and  to  submit  in  compliance  with  instructions  con- 
tained therein  plans  and  estimates  for  the  modifications  in  the  plans  of 
the  Cascades  Lock  and  Canal,  Columbia  River,  in  accordance  with  the 
recommendations  of  the  Board  of  Engineers  constituted  by  Special 
Orders,  No.  51,  headquarters,  Corps  of  Engineers,  September  21, 1894. 

The  Board  divided  the  questions  submitted  to  it  into  two  parts: 

First.  Those  pertaining  to  the  modifications  in  the  project  for  the 
repair  and  preservation  of  the  work  made  evident  by  the  flood  of  1894. 

Second.  Those  pertaining  to  the  necessity  for  extending  the  project 
to  accommodate  navigation  at  higher  stages  than  contemplated  in  the 
existing  project  to  prolong  the  annual  navigable  period  through  the 
canal. 

In  regard  to  the  modifications  proposed  for  the  repair  and  preserva- 
tion, the  Board  recommends  that  the  works  of  protection  against  floods 
be  raised  to  a  height  as  much  greater  than  the  flood  level  of  1894  as  the 
height  proposed  in  the  existing  project  was  above  the  level  of  the  flood 
of  1876,  the  highest  flood  heretofore  known.  This  requires  that  the  top 
of  these  works  be  carried  to  reference  148,  or  that  they  be  made  0  feet 
higher  than  is  contemplated  in  the  existing  project. 
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The  Board  further  recommends  that  the  protection  wing  or  wall  on 
the  river  Bide  below  the  lock  be  modified  so  that  the  area  of  discharge 
of  the  river  shall  be  reduced  to  the  least  amount  consistent  with  salt 
navigation  for  all  stages  up  to  42  feet  above  low  water;  also  that  the 
river  side  of  the  embankment  should  be  protected  by  a  slope  wall 
throughout  its  length  to  high-water  level  and  that  all  slope  protection 
walls  exposed  to  wave  action,  currents,  boils,  and  eddies  should  be  eon 
structed  with  cemept,  and  be  given  an  inclination  not  less  than  1  ver- 
tical to  1 J  horizontal,  the  banquettes  at  the  foot  of  these  slopes  to  In- 
paved  with  heavy  stone.  The  Board  further  adds  that  the  floor  of  bay 
above  the  guard  gates  should  be  concreted  to  avoid  scour. 

The  existing  project  provides  for  navigation  through  the  canal  at  all 
stages  of  water  to  20  feet  above  low  water.  For  the  reasons  stated  tlm 
Board  recommends  the  construction  of  a  second  lock  in  connection  with 
the  first  to  continue  the  use  of  the  canal  to  a  stage  of  42  feet  above  low 
water,  and  increase  the  navigable  period  from  nine  months  to  praeti 
cally  the  entire  year.  This  is  to  be  accomplished  by  constructing  suit- 
able walls  connecting  the  upper  gate  masonry  of  the  lock  with  the  upper 
guard  gate  masonry.  Walls  for  this  portion  ot  the  canal  had  been 
omitted  from  the  existing  project  pending  the  determination  of  their 
character  by  the  development  and  requirements  of  navigation. 

The  accompanying  drawings  have  been  prepared  in  accordance  with 
the  recommendations  of  the  Board,  and  include  all  the  modifications 
proposed. 

The  river  side  of  the  embankment  has  been  protected  by  a  slonti 
wall,  and  all  slope  protection  walls  that  are  yet  to  be  constructed  <»r 
repaired  have,  as  far  as  possible,  been  given  an  inclination  of  1  upon 
1  J,  and  these  walls  have  been  carried  to  reference  148,  except  on  tlm 
river  side  of  the  embankment,  where  the  wall  begins  at' reference  14s 
at  the  upper  end,  and,  sloping  downstream,  follows  parallel  to  the 
high-water  slope  of  the  river  to  near  its  lower  end.  At  the  lower  end 
this  protection  wall  is  carried  only  to  the  highest  proposed  navigable 
stage,  42  feet  above  low  water,  or  to  reference  114.  As  it  is  expected 
that  this  portion  of  the  wall  will  be  submerged  whenever  the  water 
rises  above  this  reference,  it  is  proposed  to  build  it  solidly  and  give  it 
such  a  shape  that  the  seas  and  currents  will  pass  over  it  without 
damage.  Suitable  walls  for  the  construction  of  the  second  lock  are 
also  included. 

In  the  estimate  for  the  modifications,  which  is  appended,  provision 
is  made  for  construction  with  cement  of  all  walls  that  will  be  subject  t*» 
waves,  swift  currents,  eddies,  or  boils.  It  is  also  calculated  to  cover 
the  floor  of  the  canal  wherever  necessary  with  concrete  8  inches  thick, 
both  above  and  below  the  locks.  There  are  also  included  in  the  esti- 
mate two  iron  stairways  between  the  upper  and  lower  levels  on  the 
land  side  of  the  canal  and  iron  steps  in  culvert  valve  walls.  These  are 
needed  in  operating  the  locks  and  in  making  repairs  when  required. 
On  the  drawings  the  masonry  supporting  the  upper  guard  gates  is  rep 
resented  at  the  same  height  as  contemplated  in  the  existing  project. 
To  prevent  an  overflow  upon  the  sloping  side  walls  of  the  canal  when 
the  water  submerges  this  masonry,  each  of  the  piers  is  provided  with  a 
movable  dam  which,  when  raised,  holds  the  water  in  check  until  tlie 
side  walls  are  also  submerged.  A  movable  dam  has  also  been  plaeed 
in  front  of  the  upper  guard  gates,  which  by  the  modifications  become 
the  upper  gates  of  the  second  lock,  to  permit  the  repair  of  these  gates 
should  it  become  necessary  at  any  time.  In  one  of  the  sections  shown 
upon  the  drawings  these  movable  dams  are  represented  in  a  raised 
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position.  All  these  added  items,  which  aggregate  about  $8,000,  are 
considered  necessary  for  the  proper  equipment  of  the  work. 

The  total  estimate  for  the  additional  amount  required  to  complete  the 
work  in  accordance  with  the  new  project  is  $413,360. 

In  the  existing  project  a  wing  or  stop. wall  on  the  river  side  at  the 
head  of  the  lock  was  designed  in  the  construction  to  prevent  the  water 
from  passing  behind  the  lock  wall  from  the  upper  pool.  Careful  exam- 
ination has  developed  that  this  wall,  on  account  of  difficulty  in  obtain- 
ing proper  foundation,  would  cost  from  $20,000  to  $40,000,  dependent 
upon  the  difficulties  encountered  when  the  excavation  for  its  construc- 
tion is  made.  In  the  n6w  project  this  wall  is  eliminated,  as  the  wing 
or  stop  wall  at  the  upper  guard  gates,  or  the  upper  gates  of  the  second 
lock  with  the  walls  of  the  second  lock,  render  it  unnecessary  if  the 
canal  is  not  open  to  navigation  before  the  second  lock  is  completed. 
For  the  protection  of  the  work,  either  the  wing  wall  mentioned  or  the 
walls  f  the  second  lock  must  be  built  before  navigation  through  the 
canal  is  attempted,  and  if  the  latter  is  done  the  additional  amount 
required,  as  submitted  herewith,  may  be  reduced  by  the  estimated  cost  of 
this  wall.  It  might  also  be  mentioned  that  the  cost  of  the  walls  of  the 
second  lock  would  be  materially  increased  if  they  are  not  constructed 
before  navigation  through  the  canal  begins.  .If  they  can  be  undertaken 
now,  they  would  go  on  with  the  other  work  and  be  completed  by  the 
time  the  completion  of  the  other  parts  of  the  canal  would  permit  its 
being  opened  for  navigation,  and  no  delay  or  interference  with  naviga- 
tion would  result. 

In  closing  its  report,  the  Board  refers  to  the  fact  that  in  my  report  of 
August  30,  1894,  submitting  the  new  project,  there  was  no  indication 
as  to  which  of  the  items  could  properly  be  done  under  the  existing 
contract,  or  which  would  require  a  supplementary  agreement  or  other 
methods  to  carry  them  into  execution. 

The  act  of  Congress  of  July  13, 1892,  provided  for  the  completion  of 
the  existing  project,  and  under  this  act  the  contract  for  completion  of  the 
work  was  made.  Anything  that  relates  to  the  modification  of  this 
project  can  not  therefore  be  said  to  be  authorized  by  Congress  or  com- 
prehended in  the  present  contract.  The  project  authorized  by  Congress, 
briefly  stated,  was  to  complete  the  canal  with  one  lock,  the  latter  being 
provided  with  upper  and  lower  guard  gates,  to  accommodate  naviga- 
tion at  all  stages  up  to  20  feet  above  low  water.  Of  the  work  proposed 
herein,  only  the  restoration  of  the  damaged  slope  Avails  with  cement 
properly  belongs  to  the  present  project,  and  it  is  possible  to  under- 
take this  under  a  supplemental  agreement  with  the  contractors.  The 
remainder  of  the  work  proposed,  the  river  protection  wall,  the  raising 
of  all  protection  slope  walls  an  additional  height  of  6  feet,  and  the 
erection  of  the  walls  of  the  second  lock  are  additions  to  the  project,  for 
which  the  authority  of  Congress  seems  necessary. 

At  the  present  time  the  most  needed  part  of  the  additional  work 
proposed  is  the  slope  protection  wall  on  the  river  side  of  the  embank- 
ment, rendered  necessary  by  the  action  of  the  recent  high  water.  With- 
out this  wall  the  entire  embankment  on  the  north  side  of  the  canal  is 
liable  to  destruction  from  high  water,  the  bulkhead  closing  the  upper 
entrance  to  the  caual  can  not  with  safety  be  removed,  and  as  the  work 
progresses  the  damage  possible  from  the  absence  of  this  wall  is  continu- 
ally increasing,  and  this  is  unavoidable.  I  therefore  earnestly  recom- 
mend that  provision  be  made  for  its  construction  at  as  early  a  date  as 
practicable. 
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It  might  be  added  that  the  masonry  supports  for  the  upper  guar 
gates  are  already  nearly  completed,  and  it  is  proposed  to  erect  the** 
gates  as  soon  as  they  can  be  obtained. 

Very  respectfully,  your  obedient  servant, 

J  as.  C.  Post, 
Major j  Carps  of  Engineer*. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chuf  of  Engineer*,  U.  8.  A. 


ESTIMATE. 

Repair  and  preservation  of  existing  work. 

Paring  outer  slope  of  fill,  including  top  and  both  sides  of 

protection  wall  and  berm  between  toe  of  inner  slope  and 

coping  of  canal  wall,  25,240  cubic  yards,  at  $5 $126, 200. 00 

Bepairing  paving  on  land  side  of  canal,  2,500  cubic  yards, 

at$5 12,500.00 

Bepairing  paving  on  land  side  of  canal,  810  cubic  yards,  at 

$2.50 2,025.00 

Additional  paving,  6,890  onbio  yards,  at  $2.50 17, 225. 00 

Concrete  floor  in  upper  bay,  3,824  cubio  yards,  at  $6.25 23, 900. 00 

Concrete  floor  in  lower  bay,  832  cubic  yards,  at  $6.25 5, 200. 00 

Iron  stairs  and  steps 2,190.00 

Movable  dam  on  top  of  upper  guard-gate  masonry 2, 638. 00 

Movable  dam  above  upper  guard  gates 3,220.00 

$195,098.1* 

Modifications  required  to  increase  navigable  oapacity  of  canal. 

Concrete,  11,174  oubic  yards,  at  $6.25 :     $69,837.50 

Facestone,  1,982 cubic  yards,  at$32 63,424.00 

Dimension  stone,  1,006  cubic  yards,  at  $36 36, 288. 00 

Iron,  12,600  pounds,  at9  cents 1, 134.00 

170,683.* 

Lock-keepers' houses 10,000.4* 

375, 781. 5* 
Contingencies,  expenses  of  engineering  and  inspection,about  10  per  cent.      37, 578.  ;•» 

Total 413, 360.  u 


report  of  first  lieut.  harry  taylor,  corps  op  engineers. 

United  States  Enginker  Office, 

Cascade  Locke,  Oreg.y  July  3,  1895 

Sir  :  I  bare  the  honor  to  submit  the  following  report  of  operations  for  "improving 
Columbia  River  at  Cascades,  Oregon,''  for  the  year  ending  June  30,  1895 : 

The  work  during  tiie  year  has  all  been  done  under  the  terms  of  the  contract,  date*? 
December  27,  1892  with  Messrs.  J.  G.  &  I.  N.  Day,  for  the  completion  of  the  canal 
as  authorized  by  tie  act  of  Congress  approved  July  13,  1892. 

At  the  beginning  of  the  year  the  unprecedented  flood  of  1894  was  still  on  ami 
although  the  water  was  falling  it  was  still  far  above  the  stage  at  which  work  con  Id 
be  carried  on  in  the  bottom  of  the  canal.  The  water  continued  to  fall  slowly  and  at 
the  end  of  July  was  below  the  top  of  the  temporary  bulkhead  put  in  by  the  con- 
tractors, just  above  the  upper  lock-gate  masonry,  in  March,  1894.  The  upper  level 
could  then  be  pumped  out  and  the  construction  of  the  upper  guard-gate  masonry 
commenced.  After  one  or  two  unsuccessful  efforts  to  pump  out  with  an  engine 
too  small  to  do  the  work,  a  pump  and  engine  of  suitable  size  were  finally  started 
on  July  31,  and  the  work  of  cleaning  up  the  foundation  of  the  npper  guard-gati 
masonry  was  fairly  started  on  August  7. 

The  high  water  was  followed  by  the  most  favorable  fall  and  winter  for  work  known 
for  many  years.  The  rainfall  was  much  below  the  average  and  there  was  but  one 
snowstorm  of  any  importance.    On  January  2  a  snowstorm  occurred  which  stopped 
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all  work  for  about  a  week  and  delayed  the  masonry  work  until  nearly  the  end  of  the 
month.    With  this  exception  there  has  been  practically  no  delay  from  weather. 

The  mild,  dry  winter  has  been  followed  by  an  unusually  low  high  water.  The  lower 
guard  gates  were  erected  during  the  spring  and  kept  the  water  out  of  the  canal  until 
Slay  29,  thus  permitting  all  work  between  the  upper  bulkhead  and  the  lower  guard 
gate  to  be  carried  on  until  that  date.  The  river  remained  above  the  lower  guard  gate, 
or  rather  above  the  temporary  bulkhead  which  had  been  erected  upon  it,  only  four 
days,  but  as  the  contractors  feared  that  the  river  might  rise  and  flood  them  out  again 
if  they  started  their  pumps  immediately,  they  did  not  resume  pumping  again  until 
June  o,  when  the  river  was  2±  feet  below  the  top  of  the  bulkhead  on  the  gate.  The 
water  was  out  of  the  upper  level  on  June  12,  and  work  on  the  upper  guard  gate  was 
resumed  on  June  14.  No  attempt  has  yet  been  made  to  pump  the  water  out  of  the 
lock  chamber  and  resume  work  in  the  lower  level,  but  the  water  has  been  kept 
below  the  upper  level  and  work  continued  in  this  part  of  the  canal. 

EXCAVATION. 

During  the  year  excavating  has  been  done  in  the  lower  bay  from  the  lower  bulk- 
head to  the  lower  guard  gate,  and  a  trench  for  the  south  wall  of  the  lower  entrance 
excavated  through  the  bulkhead  to  the  end  of  the  wall ;  a  very  little  in  the  old  lock 
chamber,  from  the  upper  lock  gate  to  the  upper  bulkhead,  and  on  the  outside  of 
the  upper  bulkhead. 

As  soon  as  the  water  was  out  of  the  upper  level  in  August  excavating  was  com- 
menced at  the  site  of  the  upper  guard-gate  masonry.  The  excavation  at  this  point 
was  fairly  started  on  August  7,  at  which  time  two  derricks  were  in  use  and  two  more 
were  in  use  by  the  9th.  During  the  next  two  weeks  all  four  derricks  were  kept 
steadily  at  work,  and  on  the  19tn  a  small  Dart  of  the  foundation  of  the  south  wall 
had  been  made  ready  for  the  concrete.  During  the  remainder  of  August  the  excava- 
tion was  continued,  and  on  September  4  the  foundation  of  the  north  wall  was  ready 
for  concrete  to  be  laid  upon  it.  Excavation  at  this  point  was  then  stopped  until 
after  the  walls  were  completed.  During  February  and  March  the  bed  rock  remain- 
ing between  the  walls  of  the  upper  guard -gate  masonry  was  excavated  to  grade. 

August  15  one  derrick  was  started  excavating  between  the  upper  guard  gate  and 
the  upper  bulkhead.  The  excavation  in  this  part  of  the  canal  was  continued  at 
intervals  during  the  year,  with  one  or  more  derricks  until  the  end  when  four  der- 
ricks were  at  work.  The  excavation  in  this  part  of  the  canal  had  been  completed  to 
grade  over  about  three-fourths  of  the  area,  and  the  remainder  to  within  2  to  4  feet 
of  grade. 

September  23  excavating  was  commenced  on  the  outside  of  the  upper  bulkhead. 
The  excavation  in  this  section  of  the  oanal  was  at  first  carried  on  with  derricks  and 
was  confined  to  the  sides  of  the  canal  where  the  walls  were  to  be  laid.  Trenches 
were  thus  cut  from  the  outer  ends  of  the  walls  as  far  back  as  it  was  deemed  safe  to 
go,  and  after  these  had  been  completed  to  grade  the  trenches  were  widened  out 
toward  the  center  of  the  canal.  This  excavation  was  carried  on  entirely  with  der- 
ricks until  December,  when  an  incline  on  the  south  side  was  put  in  operation.  More 
or  less  trouble  was  experienced  with  the  working  of  this,  but  practically  all  the 
excavation  done  on  the  south  side  was  taken  out  by  it  after  it  was  once  started.  The 
engine  used  was  the  one  formerly  in  use  by  the  Government  at  the  incline  on  the 
north  side  of  the  canal  near  the  upper  look  gate,  and  was  the  common  type  of  cable 
engine  having  a  large  drum  and  an  idler  drum,  around  which  an  endless  cable  passes. 
At  the  other  inclines,  which  were  built  after  this,  ordinary  hoisting  engines  of  large 
size  were  used.-  A  single  cable  was  wound  up  on  the  drum,  and  this  arrangement 
worked  much  more  economically  and  with  far  less  trouble  than  the  special  winding 
engine. 

After  the  trench  for  the  wall  was  made  on  the  north  side,  no  excavating  was  done 
on  that  side  until  the  end  of  February.  March  2  an  incline  on  the  north  side  was  put 
in  use. 

The  excavation  on  the  outside  of  the  upper  bulkhead  was  continued  until  April 
20,  when  the  rising  river  flooded  the  pit  and  caused  the  suspension  of  work.  At  this 
time  the  excavation  had  been  carried  to  grade  to  the  outer  ends  of  both  walls  and 
the  trenches  widened  out  so  there  was  but  a  narrow  core  separating  them.  A  rim 
of  earth  had  also  been  left  on  the  outside  to  keep  the  river  out  until  it  was  10  feet 
above  the  adjacent  low- water  level. 

During  the  flood  of  1894  the  protection  wall  on  the  north  side  at  the  lower  end  of 
the  canal  was  broken  down  and  the  water  poured  over  it.  This  permitted  much  of 
the  earth  which  was  washed  away  from  the  outer  part  of  the  fill  on  the  river  side 
of  the  canal  to  come  to  the  lower  end  of  the  canal  and  be  dropped  in  the  compara- 
tively quiet  water  in  the  lower  bay.  This  filled  the  lower  bay  to  a  depth  of  10  feet 
or  more.  Beginning  in  the  early  part  of  December  this  material  was  taken  out 
down  to  grade,  leaving  this  part  in  the  condition  in  which  it  was  before  the  flood. 
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A  trench  was  also  made  through  the  lower  bulkhead  to  permit  the  Bouth  wall  of  the 
lower  entrance  to  be  built  and  a  little  excavating  at  the  lower  end  of  the  north  wall 
waa  done  to  permit  a  short  extension  of  that  to  oe  made. 

The  concrete  floor  at  the  lower  guard  gate  and  lower  lock  gate  was  also  cleaned  of 
sediment  to  permit  the  erection  of  these  gates,  and  several  starts  were  made  toward 
excavating  in  the  lock  chamber,  where  there  is  considerable  sediment  and  from  3  to 
4  feet  of  bed  rock  still  to  be  excavated,  but  practically  nothing  was  accomplished 
there. 

The  total  amount  of  excavation  during  the  year  amounted  to  81,946  cubic  yards  of 
loose  material  and  18,483  cubic  yards  of  rock,  distributed  as  follows:  On  the  south 
side  of  the  upper  bulkhead  57,025  cubic  yards  of  loose  and  11,799  cubic  yards  of 
rock ;  between  the  upper  bulkhead  and  the  upper  guard-gate  masonry  8,441  cubic- 
yards  of  loose  and  3,369  cubic  yards  of  rock ;  at  the  site  of  the  upper  lock  gate  3,328 
cubic  yards  of  loose  and  277  cubic  yards  of  rock ;  at  the  site  of  the  upper  guard  gate 
2,812  cubic  yards  of  loose  material  and  3,038  cubic  yards  of  rock ;  and  in  the  lower 
entrance  10,340  cubic  yards  of  loose  material.  In  the  lower  entrance  some  rock 
was  also  exearated,  but  as  this  was  dumped  within  the  walls  of  the  canal  no  credit 
was  given  for  its  excavation.  The  loose  material  excavated  from  the  lower  entrance 
war  dumped  on  the  top  of  the  broken-down  protection  wall  aud  within  the  lines 
which  will  be  covered  by  the  wall  when  rebuilt,  and  thin  is  also  withheld  from  the 
estimates  until  it  is  properly  removed. 

MASONRY. 

As  soon  as  the  excavation  was  sufficiently  advanced,  work  on  the  upper  guard-gatf 
masonry  was  commenced.  The  first  concrete  was  laid  on  the  south  side  on  August 
19,  and  the  first  stone  laid  August  25.  On  the  north  side  the  first  concrete  was  laid 
on  September  4,  and  the  first  stone  September  5.  From  this  time  until  the  upper 
guard-gate  masonry  was  practically  completed,  about  the  end  of  November,  nearly 
all  the  masonry  work  was  confined  to  these  walls. 

After  the  upper  guard-gate  walls  were  nearly  completed,  preparations  were  made 
for  resuming  work  on  the  portions  of  the  lock-chamber  walls  and  the  masonry  of  the 
upper  lock  gate,  which  were  unfinished  at  the  time  the  work  was  stopped  by  high 
water  in  the  spring  of  1894. 

Stone  setting  was  resumed  on  the  south  wall  at  the  upper  lock  gate  November  6, 
and  concreting  November  8;  on  the  north  side  stone  setting  was  resumed  on  Novem- 
ber 20  and  concreting  November  22.  The  work  at  the  upper  guard  gate  was  given 
preference  over  that  at  the  upper  lock  gate  and  the  latter  work  was  also  delayed 
somewhat  by  the  snowy  weather  in  January,  hut  it  was  nearly  completed  before  the 
end  of  March.  Since  that  time  one  gang  of  masons  has  been  at  work  the  greater 
part  of  the  time  completing  this  masonry,  laying  the  coping  on  the  lock-chamber 
wall,  finishing  up  the  upper  guard-gate  masonry,  and  laying  the  coping  around  the 
lower  gates. 

As  soon  as  the  trenches  on  the  outside  of  the  upper  bulkhead  were  completed  to 

frade,  portions  of  the  outer  ends  of  the  upper  entrance  wails  were  begun.  The 
rat  piece  of  the  north  wall  was  started  November  2(>,  and  the  first  niece  of  the  south 
wall  January  30.  As  fast  as  the  bottom  was  cleaned  up  other  portions  were  started, 
until  a  stretch  of  the  north  wall  260  feet  in  length  and  of  the  south  wall  400  feet  in 
length  were  under  construction.  On  both  sides  the  walls  extended  as  far  toward 
the  river  as  it  is  intended  to  build  them.  Work  was  continued  on  both  walls  until 
the  rising  river  caused  a  suspension  of  work  at  the  end  of  April,  at  which  time  the 
north  wall  had  been  completed  except  a  small  part  of  the  coping,  and  the  south  wall 
bad  been  completed  to  the  coping,  of  which  a  few  stones  were  laid. 

At  the  lower  end  of  the  canal  the  outer  end  of  the  south  wall  was  commenced  Jan- 
uary 28,  and  a  short  piece  adjoining  the  part  of  the  north  wall  heretofore  built  was 
commenced,  including  the  coping  back  to  the  part  previously  built,  a  length  of  130 
feet,  and  the  extension  of  the  north  wall,  60  feet  in  length,'  was  completed  to  the 
coping. 

The  1st  of  May  work  was  commenced  on  the  riprapping  above  the  upper  guard- 
gate  masonry  on  the  north  Bide  of  the  canal  and  has  since  been  continued  on  the 
north  and  south  side.  Riprapping  was  also  commenced  ou  the  north  side  of  the 
canal  opposite  the  lock  chamber  with  a  small  force  in  May,  but  work  was  not  fairly 
under  way  on  this  until  June  4.  Since  that  time  the  work  has  progressed  rapidly. 
The  total  amount  of  riprapping  done  amounts  to  1,160  square  yards,  distributed  a* 
follows:  Above  the  upper  guard  gate,  north  side,  215  square  yards;  south  side,  10$ 
square  yards,  and  opposite  the  lock  chamber,  837  square  yards. 

At  odd  times  during  the  vear  the  wind  walls  ou  the  south  side  at  both  the  upper 
guard  gate  and  upper  lock  gate  have  been  very  nearly  completed,  the  one  on  the 
north  side  at  the  upper  lock  gate  partially  built,  and  the  excavation  for  the  one  on 
the  north  side  at  the  upper  guard  gate  partly  made. 
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METAL  WORK. 

During  the  year  all  the  gates  a  ad  their  connections,  except  the  miter-sill  plateB  for 
two  sills  and  the  main  culvert  valves  and  frames,  have  been  received,  and  the  lower 
guard  gate  and  lower  lock  gate  elected  and  swung,  and  the  upper  guard  gate  partially 
erected. 

All  the  metal  work  ieferred  to  above  was  built  under  subcontract  by  the  Maryland 
Steel  Company,  at  Sparrows  Point,  Md.  As  received  here,  the  gates  were  in  large 
sections.  The  quoin  and  miter  post  each  formed  one  section  and  the  body  of  the  gate 
was  m  as  large  sections  as  could  be  shipped  by  rail.  For  the  k\wer  guard  gate  the 
body  of  each  leaf  was  in  five  sections,  the  lower  lock  gate  in  six  sections,  the  upper 
lock  gate  in  five  sections,  and  the  upper  guard  gate  in  seven  sections. 

The  sections  last  to  arrive  of  each  leaf  of  the  different  gates  were  received  as  fol- 
lows: Lower  guard  gate  north,  October;  lower  guard  gate  south,  November;  lower 
lock  gate  north,  December ;  lower  lock  gate  south,  January ;  upper  lock  gate  north, 
March ;  upper  lock  gate  south,  March ;  upper  guard  gate  north,  April ;  upper  guard 
gate  south,  May. 

No  attempt  was  made  toward  pumping  out  the  lock  pit  and  the  erection  of  the 
lower  gates  until  late  in  the  fall.  A  pump  was  started  November  9,  and  the  pit  was 
free  from  water,  and  cleaning  up  the  sediment  in  the  vicinity  of  the  lower  gates  was 
commenced  November  18.  About  the  time  the  preliminary  work  of  cleaning  up  and 
setting  the  bolts  to  hold  the  mettingface  place  carrier  castings  to  the  walls  was  well 
started,  a  rain  storm  flooded  the  pit  and  caused  a  delay  of  several  days  until  a  pump 
of  larger  capacity  could  be  procured  and  set  up.  Then  the  storm  in  January  caused 
a  still  further  delay,  so  that  it  was  February  before  the  first  section  of  any  gate  was 
in  place.  From  that  time  on  the  work  has  proceeded  with  comparatively  little  delay. 
The  water  came  over  the  lower  guard  gate  on  May  29  aud  caused  the  suspension  of 
work  on  the  north  leaf  of  the  upper  guard  gate  until  June  14. 

The  gates  are  of  steel  ,of  the  single-skin  type,  and  swing  freely  on  the  pivots 
without  the  aid  of  rollers  or  flotation  chambers.  Each  leaf  has  a  developed  length 
exposed  to  pressure  of  53 1  feet.  The  height  of  the  lower  guard  gate  above  the  miter 
sill  is  36  feet,  of  the  lower  lock  gate  46  feet,  of  the  upper  lock  gate  40  feet,  and 
of  the  upper  guard  gate  54  feet.  The  gates  when  closed  form  a  segment  of  circle, 
the  rise  of  miter  sill  being  one-fifth  of  the  span.  Upon  the  miter  and  quoin  posts 
are  vertical  steel  plates  8  inches  in  width.  The  plates  on  the  two  miter  posts  close 
against  each  other,  and  the  ones  on  the  quoin  posts  close  against  similar  plates  fitted 
to  carrier  castings  attached  to  the  wall.  The  sill  plate  on  the  bottom  of  the  gate 
fits  against  a  metal  plate  on  the  miter  sill.  The  entire  contact  around  the  gate  is 
therefore  of  metal  against  metal.  The  pivots  of  the  gate  are  eccentric  as  regards 
the  ends  of  quoin  post,  so  that  as  soon  as  the  gate  begins  to  open  the  plate  on  the 
quoin  post  leaves  the  plate  on  the  wall.  The  water  pressure  is  all  transmitted  to 
the  wall  through  a  series  of  horizontal  girders,  each  one  proportioned  to  the  work  it 
has  to  do,  and  no  pressure  is  supposed  to  be  carried  to  the  miter  sill. 

The  method  of  erection  of  all  the  gates  has  been  as  follows :  The  lower  pivots 
were  first  set.  The  proper  location  of  these  was  determined  by  measuring  the  gates 
as  actually  received  and  checked  by  comparison  with  the  theoretical  distance 
between  the  pivots.  In  all  cases  the  actual  measured  distances  have  agreed  almost 
exactly  with  the  theoretical.  The  bottom  pivot  casting  having  been  located,  it  was 
held  at  the  proper  level  by  lead  washers  placed  underneath,  allowing  one-fourth  of 
an  inch  or  more  of  space  between  it  and  the  stone  foundation  and  grouted  up  with 
a  thick  grout  of  pure  cement,  care  being  taken  to  carefully  fill  the  entire  space 
underneath  the  casting,  and  the  grout  was  also  filled  up  around  the  casting  level 
with  the  top.  After  setting  enough  was  picked  out  of  the  hole  in  the  center  of  the 
casting  to  permit  the  lower  pintle  to  be  inserted.  The  meeting  face-plate  carriers, 
which  are  fastened  to  the  wall,  were  then  placed  on  the  bolts,  which  had  been  pre- 
viously set  by  means  of  templates,  and  the  plates  attached  to  the  carriers.  The 
anchor  box,  to  which  the  upper  collar  forging  is  attached,  was  then  located  by 
transits  from  the  bottom  pivots  and  securely  fastened  in  place  and  grouted.  The 
erection  of  the  gate  proper  was  then  begun.  The  quoin  post  was  first  erected ;  after 
that  the  entire  body  of  the  gate  was  put  in  place,  and  finally  the  miter  post.  After 
the  entire  gate  was*  thus  put  in  place  and  well  bolted  up  the  miter  post  was  given  a 
slight  predetermined  inclination  from  the  vertical  along  the  axis  of  the  canal  toward 
the  convex  side  of  the  gate.  Riveting  was  then  commenced  and  the  gate  thus  com- 
pleted, but  without  the  diagonal  braces.  After  all  the  body  of  the  gate  was  thus 
completed  the  diagonal  braces  were  gotten  into  position,  the  rivet  holes  drilled  in 
them  by  hand  drills  while  they  were  in  place,  and,  after  they  were  entirely  riveted 
on,  the  blocking  was  knocked  out  from  under  the  gate  and  the  gate  swung.  The 
meeting  face-plate  carriers  on  the  wall  were  left  loose  on  the  bolts  until  after  the 
quoin  post  and  part  of  the  body  of  the  gate  were  in  place.  The  gate  was  erected 
with  the  bottom  against  the  miter  sill  in  the  position  which  it  will  occupy  when 
pressure  is  oxerted  against  it.  The  meeting  face-plate  carrier  castings  on  the  wall 
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were  pulled  out  by  means  of  bolts  fastened  to  them  and  the  gale,  so  that  the  pis** 
which  is  on  the  castings,  pressed  fairly  and  truly  agaiuat  the  corresponding  plate  - 
the  gate.  The  Hides  of  the  castings  wero  then  pointed  up,  and  the  space  back  ot  il 
castings  grouted  up  by  pouring  from  the  top.  A  space  one-fourth  of  an  inch  otw*: 
was  left  between  the  castings  and  the  wall,  and  a  channel  about  an  inch  wide  ai 
e'eep  cut  down  the  center  of  the  htoue  surface  behind  the  castings  to  make  sm»-  .• 
the  grout  finding  its  way  the  entire  length.  The  castings  were  grouted  from  b<>ti« r. 
to  top  with  one  pouring,  and  the  settlement  made  good  by  pouring  more  gront . 
long  as  settlement  showed  All  grout  used  was  made  of  pure  cement  and  as  thic~ 
as  could  be  safely  poured. 

It  was  appreciated  that  as  the  entire  weight  of  the  gate  is  carried  by  the  top  run 
bottom  pivots  there  would  he  some  sag  which  would  cause  the  miter  post  to  dn. 
vertically  and  lean  toward  the  concave  side  of  the  gate  aud  also  from  the  quoin  jm^t 
As  the  thoroughness  of  the  construction  of  the  gate  had  as  much  influence  overtL 
sag  as  any  other  factor  anything  like  an  accurate  calculation  of  the  amount  oi  •?  . 
was  impossible.    To  offset  this  sag  somewhat,  however,  it  was  determined  to  give  tl: 
miter  post  a  slight  inclination  in  the  opposite  direction  to  which  the  sag  would  «>»  -c 
and  also  to  raise  it  slightly.     The  miter  posts  of  the  lower  guard  gate  were  accor.- 
ingly  inclined  three- fourths  of  an  inch  toward  the  convex  side  of  the  gate  bclV-i 
riveting  was  commenced.    Although  the  sag  when  the  blocking  was  knocked  <*    i 
appeared  to  be  le^e  than  this,  the  gates  when  closed  met  at  the  top  before  they  did    i 
the  bottom     As  it  was  preferred  to  have  them  meet  at  the  bottom  first  "the  lower  le- 
gates were  inclined  1*  inches  and  the  niiter  post  raised  vertically  1  inch.     The  j:;i>  \ 
were  well  blocked  up,  and  it  was  not  anticipated  that  there  would  be  any  chanir»i  u 
the  position  of  the  miter  posts  during  the  process  of  rivetiug,  but  upou*  measurn  _ 
the  south  leaf  of  the  lower  lock  gate  just  before  the  blocking  was  knocked  out  it  w  .- 
found  that  the  inclination  of  tho  miter  post  had  been  changed  so  that  it  was  l?j>  in*  1:  -i 
instead  of  1*  inches  as  originally  set  up.    The  sag  in  this  leaf  was  much  greater  th- •., 
in  the  others  and  so  partly  corrected  this  extra  inclination.     Care  has  been  taken  *  i 
avoid  a  repetition  of  this  by  more  careful  blocking  and  by  frequently  checking 
the  inclination  during  the  process  of  rivetiug. 

The  dates  upon  which  the  different  parts  of  the  work  were  begun  and  the  aiuou: 
of  sag  in  each  gato  are  shown  in  the  following  table: 


Feb.  19..    Feb. 24..,  Feb. 26 


Sag  of  mi' 
sixte*  !.' 

,        Of  JLil  >.< 


bodv      i  «li*Konal ;   swung. 


Feb.  27. 


Lower    guard     Feb.  16 

gate  south.       i  I  ,  i 

Lower   guard     Feb. 27.. |  Feb. 28..    Mar.6  ..]  Mar.  11  J  Mar.  11 

gate  north.  | 

Lower  lock  gate     Apr.l  ..|  Apr.  2  ..;  Apr.  5  ..'  Apr.  6  ..;  Apr.O  . 

north.  I 

Lower  lock  gate     Apr.  21  .;  Apr.  23      Apr.  29  .    Apr.  30    |  Apr.  30 

south. 


Upper   guard     May  17.  '  May  19..    May 23.. t  May 26. 

gate  north.  I 
Upper   guard     June  22.'  June  24.    June  28  . 

gate  south.  I 
Upper  lock  gate 

north.'  i 
Upper  lock  gate  j 

south."  I 


I 


May  28. 


Mar.  15  . 

Mar.  30  . 

9 

9      : 

Mar.  19  . 

,  Apr. 3 

'  11 

11       1. 

Apr.  22  . 

Apr.  29  . 

12 

12        I. 

May  9... 

May  15.. 

13 

14        1 

June  27 . 

"  Erection  not  yet  liegun. 

Note.— Riveting  in  upper  guard  gate  north  suspended  en  account  of  high  water  from  May  -.' T 
June  13,  both  inclusive. 

The  gate  is  arranged  to  close  against  a  cast  steel  plate  fastened  to  the  miter  silt 
This  plate  is  made  in  segments  5  feet  long,  curved  to  fit  the  bottom  of  the  gat< 
These  segments  have  been  placed  only  on  the  lower  guard-gate  sill,  as  there  was  uv: 
sufficient  time  to  fit  them  to  the  lower  lock-gate  sill  after  the  gate  was  swung  am. 
before  the  water  came  over  the  lower  guard  gate.  These  segments  were  not  fitte- 
until  after  the  gate  was  swung,  and  were  then  fitted  in  the  following  way :  The  stout 
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aill  was  cut  away  enough  to  permit  the  segments  to  be  placed  loosely  on  the  bolts 
which  fastened  them  to  the  masonry.  The  gates  were  then  closed  tightly  together 
and  the  central  segments  were  secured  one-fourth  of  an  inch  back  of  the  sill  plate 
on  the  gate.  One  leaf  of  the  gate  was  then  pushed  back  out  of  the  way  and  the 
other  closed  in  against  the  central  segment.  The  other  segments  on  that  side  were 
then  wedged  out  against  the  gate  and  the  whole  length  grouted.  After  the  grout 
had  set  this  leaf  was  opened,  the  nuts  on  the  bolts  screwed  up  and  the  segments 
thus  secured.  The  segments  on  the  remaining  portion  of  the  sill  were  then  secured 
in  the  same  way.  When  the  two  leaves  of  the  gate  first  meet  when  closed,  there  is, 
therefore,  an  opening  between  the  bottom  of  the  gate  and  the  sill,  which  varies  from 
one- fourth  of  an  inch  in  the  center  to  nothing  at  the  two  ends.  As  the  pressure 
comes  agaiust  the  gate  this  opening  gradually  closes  until  when  the  full  pressure 
comes  upon  it  the  opening  will  close  and  (theoretically)  the  gate  will  just  touch  the 
sill. 

During  May  and  June  the  lower  guard  gate  has  been  subjected  to  a  severe  practical 
test.  Since  April  21  the  water  has  been  against  this  gate  and  the  lock  chamber 
entirely  pumped  out  during  the  greater  part  of  that  time.  During  May  a  light 
wooden  bulkhead  3  feet  iu  height,  was  built  on  the  top  of  the  gate.  The  gate  was 
therefore  subjected  to  a  head  of  39  feet  at  the  time  the  water  reached  the  ton  of  this 
bulkhead  yet  scarcely  any  water  came  in  around  the  gate.  In  fact  the  inside  of  the 
gate  was  painted  when  the  water  was  over  30  feet  deep  on  the  outside.  In  the  lower 
corners  of  the  gate  near  the  quoin  posts  there  were  one  or  two  small  sections  where 
a  few  drops  of  water  leaked  through  aud  prevented  the  painting.  At  the  extreme 
bottom  of  the  gate  a  wedge  which  should  have  been  inserted  between  the  ends  of 
two  plates,  one  on  the  quoin  post  and  one  on  the  body  of  the  gate,  was  accidentally 
omitted.  Through  this  opening  a  small  stream  of  water  ran,  and  except  for  this 
the  entire  amount  of  water  passing  the  gate  up  to  the  time  the  water  reached  the 
top  could  have  easily  been  bailed  out  with  a  bucket. 

To  the  Maryland  Steel  Company,  who  built  the  gates,  great  credit  is  due  for  the 
accurate  and  thorough  manner  in  which  they  are  made.  Not  the  slightest  trouble 
has  been  experienced  in  fitting  the  different  sections  together  and  the  erection  of  the 
gates,  which  might  have  been  a  slow  and  difficult  job,  has  been  a  comparatively 
rapid  and  simple  one. 

The  gates  have  all  been  erected  by  the  contractors,  who  have  used  two  derricks 
built  like  an  ordinary  house-builders'  wall  derrick  but  of  a  size  large  enough  to 
safely  lift  a  30-ton  piece  60  feet  from  the  ground  on  which  the  derrick  stands.  The 
lifting  has  all  beeu  done  by  hand,  the  necessary  power  being  obtained  by  using  six 
sheave  blocks  and  a  compound  winch.  This  arrangement,  while  being  somewhat 
slow,  has  given  great  satisfaction  as  a  safe  and  easy  way  of  handling  the  gates. 

Of  the  work  iu  general  done  during  the  year  it  may  be  said  that  the  different 
parts  could,  as  a  rule,  have  been  commenced  earlier  than  they  were,  and  a  larger 
force  of  men  could  have  been  at  almost  all  times  advantageously  employed  and  the 
work  thereby  materially  advanced,  and  much  preliminary  work  and  repairing  of 
plant,  etc.,  could  have  beeu  done  while  the  main  work  was  stopped,  but  which  were 
left  until  the  work  should  have  been  actually  in  progress,  and  thus  caused  delay. 
But  the  work  which  has  been  accomplished  has  been  of  a  satisfactory  character  and 
the  contractors  have  uniformly  shown  a  disposition  to  regard  instructions  as  to 
the  quality  of  the  work  required  and  not  to  allow  any  slighting  of  work  by  their 
employees.  The  total  amount  of  work  of  the  different  classes  accepted  during  the 
year  is  as  shown  in  the  following  summary  of  the  estimates  submitted  for  the  period 
July  1, 1894,  to  June  30, 1895. 


Items. 


Excavation,  loose cnbic  yards. 

Rock  excavation do. . .' 

Stone  cut  aud  laid : 

Granite* do... 

Basalt  dimension* do... 

Basalt  face* do... 

Basalt  quarry-faced  * do. . . 

Stone  laid : 

Granite  or  basalt do. . . 

Basalt  quarry-faced do. . . 

Rabble  masonry do . . . 

Paving  slopes square  yards. 

Concrete cubic  yards. 

Gates* pounds. 

Gate  anchorages : 

Steel  rods,  etc.* 6?o. . . 

Wrought-iron  nuts  * , do... 

Cast  iron* do... 


Quantity. 


71,606 
18,483 

599.28 
3,365.38 
2,293.30 

985.49 

613. 55 
1,195.72 
8,178 
1,159.50 
27,050 
1, 106, 530 

26, 289 

1,368 

16,117 


Price  per 
unit. 


90.50 
1.35 

15.874 
9.00 
8.00 
7.00 

5.00 
4.00 
2.00 
2.50 
6.25 
.034 

.03j 
.03 
.01 


Total. 


$35, 803. 00 
24,952.05 

9. 513. 57 
30,288.42 
18,346.40 

6,898.43 

3,067.75 
4, 782  88 

16.356.00 

2,898.75 

169,062.50 

35,962.22 

920.11 
44.46 
201.46 
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Items. 


Quanti.y.    .  ft»P"      Toul 


Other  connections : 

Cast  steel* pounds. 

Steel  platen,  forcings,  etc." do. . . 

Wrought  iron  • do... 

Snubbing  hooks do . . . 

Stone  cut : 

Grauitet cubic  yards. 

Basalt  dimension  1 do. . . 

Basalt  facet do... 

Basalt  quarry  fa  ~ed» do... 

Gates  I pounds. 

Valves  and  frames : 

Steel  plates,  angles, etc.* do... 

Forged  steel  t do... 

Cast  iron* do... 

Bronze* do... 

Gate  anchorages: 

Cast  iron t do... 

Other  connections : 

Cast  steel  I do... 

Steel  plates,  forgings,  etc.* do. . . 

Wrought  iron  I do. . . 

Labor 


04. 224 
36,872 

3.042 

8, 347         < 

123  28 
1,517.37 

817. 02 
1,391  64 
2,252,409         I 

61,087 

37, 725 

14,329 

72 

7,762 

142,664 
72,  745 
8,783 


*>.01i 
03| 

$i.r-  ^ 

i->.-i 

.03* 

n*  'i 

.09  ' 

57!  j 

47.621 

S.eCl   J 

27.00 

40  S*-  !| 

21.00 

I'J  •>'■  4 

2100 

29.2Jh  \ 

09J 

219.  bVJ  i 

.081 

5.  <P1«  '1 

.09 

3.:?:*:-  J 

.03* 

5-"i7    1 

•26* 

1*  J 

.031 

29!  J 

.03| 

5.SJ-XJ 

.111 

8,  1-    1 

.»4. 

9-.-.  1 

571.  H 


Total. 


According  to  the  terms  of  a  supplemental  contract  dated  August  2, 1893,  the  en_; 
Deer  officer  m  charge  was  authorized  to  pay  the  contractors  for  nonperishable  matei  va 
prepared  in  advance  of  the  time  when  it  should  be  put  in  the  work  "  such  porn  • 
of  their  contract  price  as  said  engineer  officer  may  elect,  not  to  exceed  three- fonrtu 
of  said  price.'7  The  items  marked  thus  t  in  the  above  table  have  been  included  ii 
the  estimates  by  the  authority  given  by  the  supplemental  contract  referred  to,  au 
the  items  marked  thus  *  are  included  at  only  one- fourth  the  contract  price,  the  otfcei 
three-fourths  having  been  previously  paid  for  the  material  when  made  ready  to  U 
put  in  the  work.  The  item  of  labor  is  for  work  done  on  partially  prepared,  sunn 
previously  cut  by  the  Government,  and  is  the  actual  cost  of  the  labor  thus  perform^ '; 

The  regular  tests  of  the  cement  used  have  been  kept  up  and  special  tests  of  eu  : 
other  brands  as  could  be  obtained.  The  cement  used,  the  Josson  &  Co.,  "  Neil-,  n 
Ruppel"  brand,  continued  to  show  the  same  high  tensile  strength  and  uniform  g<*  j 
qualities  as  heretofore. 

The  following  table  gives  a  summary  of  the  meteorological  and  gauge  record  loj 
the  year: 


Month. 


July 

August  — 
September  . 

October 

November.. 
December . 


1894. 


January.. 
February. 
March.... 

April 

May 

June 


1895. 


Total. 


Rainfall. 


.42 


5.89 
11.21 
6.93 
6.94 

12.71 
3.46 
7.35 
5.34 
7.91 
.43 


68.59 


Bays  on 

which 

rain  or 

snow  fell. 


'  Highest  reading  of 
Average;  gaugea. 

teni-     I 

peraturej  Head  of 
at  12  m.     ^^  w* 


Lowest  reading .»: 
gaugea. 

Head  of     Foot  .>: 
canal.         canal. 


134 


Highest  reading  at  head  of  canal  during  the  year i:*T  - 

Highest  reading  at  foot  or  canal  during  the  year in.  r' 

Lowest  reading  at  head  of  canal  during  the  year 97  ' 

Lowest  reading  at  foot  ot  caual  during  the  year ;•...* 

Note.— Reading  of  adopted  low  water  at  head  of  canal  is  96;  reading  of  adopted  low  water  at  tWt 
of  canal  ia  72. 


Very  respectfully,  your  obedient  servant, 

Maj.  James  C.  Post, 

Corps  of  Engineers,  V.  S.  A. 


Harry  Taylor, 
First  Lieut,  Corps  of  ItngiMars. 
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COMMERCIAL  STATISTICS. 

Statement  of  traffic  over  the  Oregon  State  Portage  Railway  at  the  Cascades  of  the 
Columbia  River. 


Miscellaneous  freight .tons  . 

Passengers number. . 

During  the  flood  of  1894  in  the  Columbia  River  large  quantities  of  freight  en 
route  between  Portland  and  The  Dalles  were  hauled  around  the  Cascades  on  the 
Washington  side  of  the  river.    The  amount  of  this  traffic  could  not  be  ascertained. 


U  U  5. 

IMPROVEMENT  OF  COLUMBIA  RIVER  AT  THREE  MILE  RAPIDS,  AND 
THE  CONSTRUCTION  AND  EQUIPMENT  OF  A  BOAT  RAILWAY  FROM  THE 
FOOT  OF  THE  DALLES  RAPIDS  TO  THE  HEAD  OF  CELILO  FALLS. 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  the  appoint- 
ment of  a  Board  of  three  engineers  of  the  United  States  Army  to 
examine  the  obstructions  to  navigation  in  the  Columbia  River  at  The 
Dalles  and  Celilo  Falls  and  at  Three  Mile  and  Ten  Mile  rapids,  and 
report  as  to  the  feasibility  and  advisability  of  overcoming  such  obstruc- 
tions by  means  of  a  boat  railway  at  The  Dalles  and  Celilo  Falls,  and  by 
widening  to  a  navigable  status  for  large  tonnage  river  boats  the  channel 
of  said  river  at  Three  Mile  and  Ten  Mile  rapids.  The  Board  was  further 
required  to  report  as  to  any  other  plan  or  project  for  removing  or  over- 
coming these  obstructions  to  navigation  which,  in  its  judgment,  was 
worthy  of  consideration.  After  an  exhaustive  study  the  Board  sub- 
m  itted  its  report,  together  with  plan ,  drawings,  and  estimates,  which  was 
published  as  House  Ex.  Doc.  No.  64,  Fifty-first  Congress,  first  session. 
The  plan  recommended  by  the  Board  as  the  most  feasible  and  conven- 
ient method  of  passing  a  large  commerce  over  the  obstructions  without 
transshipment  of  cargo  was  the  construction,  on  the  Washington  shore, 
of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  Celilo  Falls, 
with  terminal  hydraulic  lifts,  capable  of  transferring  boats  weighing, 
with  cargo,  600  tons. 

The  improvement  of  the  Three  Mile  Rapids,  which  is  about  2  miles 
below  the  lower  terminus  of  the  railway,  was  also  included  in  the  project. 
The  estimated  cost  of  the  entire  improvement  was  $2,860,356.35. 

Again,  in  1892,  the  river  and  harbor  act  of  July  13  authorized  the 
President  to  appoint  a  second  Board  of  Engineers,  to  consist  of  seven 
members,  of  whom  three  were  to  be  from  civil  life,  to  examine  the 
obstruction  to  navigation  in  the  Columbia  River  between  The  Dalles 
and  Celilo  Fallsj  and  report  such  plan  for  overcoming  and  removing 
these  obstructions  as  in  their  opinion  was  most  feasible  and  best  adapted 
to  the  wants  of  navigation.  This  Board  submitted  its  report  April  12, 
1893  (printed  in  Senate  Ex.  Doc.  No.  7,  Fifty-third  Congress,  first  ses- 
sion), a  majority  of  its  members  being  in  favor  of  a  canal  on  the  Oregon 
side  of  the  river,  with  terminal  lifts,  the  cost  of  which  it  was  stated 
"  will  not  greatly  exceed  $4,000,000."  Two  members  of  the  Board  pre- 
ferred a  boat  railway,  with  terminal  lifts  on  the  Oregon  shore,  to  cost  an 
estimated  sum  of  $2,264,467,  including  $170,000  for  improving  Three 
Mile  Rapids. 
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Following  this  report  the  river  and  harbor  act  of  August  17. 1*4 
provided  as  follows: 

Improving  Columbia  River,  Oregon  and  Washington,  at  Three  Mile  Rapids.  .-.:< 
the  construction  and  equipment  of  a  boat  railway  from   the  foot  of  The  Dal, 
Rapidn  to  the  head  of  Celilo  Falls,  said  boat  railway  to  be  provided  at  each  terraiu  i 
with  hydraulic  lifts  and  other  necessary  appliances  for  the  purpose  of  raising  «'  < 
lowering  the  boats  on  suitable  cars  to  and  from  its  tracks,  the  whole  to  he  loc;;T<  ; 
constructed,  and  equipped  for  the  passage  of  eight  boats  of  six  hundred  tons  earl,  ;i 
each  direction  in  twelve  hours,  on  the  south  side  of  the  Columbia  River,  substantia  ; 
in  accordance  with  the  location  and  plans  submitted  by  the  Board  of  Engine-  > 
appointed  by  the  President  in  pursuance  of  the  provision  of  the  act  of  Couer«H 
approved  July  thirteenth,  eighteen  hundred  and  ninety-two,  and  entitled  "An  : 
making  appropriations  for  the  construction,   repair,  and  preservation  of  cer:...i 
public  works  on  rivers  and  harbors,  and  for  other  purpose*/*  with   their  repi-iti 
which  is  contained  in  Senate  Executive  Document  numbered  seven,  Fifty-third  Con 
gross,  first  session,  one  hundred  thousand  dollars:    Provided,  That  the  Secretary  ■• 
War  is  hereby  authorized  and  directed  to  proceed  to  acquire,  without    unuecesstM 
delay,  by  purchase  or  condemnation,  in  the  manner  and  according-  to  the  conditio 
now  prescribed  bylaw,  the  necessary  right  of  way  for  said  boat  railway  and  :.■! 
right  to  the  use  of  lands  required  for  terminal  and  other  facilities  for  said  boat  r.<: 
way,  and  to  expend  so  much  of  the  amount  hereby  appropriated  as  may  be  neties>nri 
for  that  purpose. 

In  conformity  with  the  requirements  of  this  act  the  boat  railway  Ii;.h 
been  located.  It  begins  at  Big  Eddy  and  terminates  above  <>hii 
Falls,  and  is  9  miles  long.  The  line  as  located,  both  as  to  grade  an 
curvature,  is  far  more  favorable  than  was  supposed  possible,  the  inaxi 
mum  grade  being  one-fourth  of  1  per  cent,  or  13.25  feet  to  the  mile,  ai;  1 
the  line  being  straight  throughout,  except  at  four  localities,  where  the:  i 
are  one-half  degree  curves;  the  lifts  at  the  upper  and  lower  terminal 
at  low  water  are  62  feet  and  77  feet  respectively. 

Negotiations  have  been  commenced  to  obtain  the  necessary  right  "I 
way,  etc.,  required  for  the  boat  railway,  but  much  difficultyhas  be*  i 
encountered,  arising  from  the  exorbitant  prices  demanded  for  the  ri«::i1 
of  way  by  certain  individuals,  and  the  further  complication  that  .soim; 
of  the  land  desired  for  the  boat  railway  is  occupied  as  a  right  of  w;i . 
by  the  Oregon  Railway  and  Navigation  Company,  while  the  fee  rests  i:i 
individuals.    The  Oregon  Railway  and  Navigation  Company  has  indi- 
cated its  willingness  to  surrender  the  portiou  of  the  right  of  way 
needed  for  the  boat  railway,  provided  it  is  supplied  with  such  otlu': 
right  of  way  as  will  make  its  line  continuous  and  the  cost  of  chan«:in^ 
its  line  is  paid  by  the  United  States.    In  view  of  the  position  of  tli^ 
landowners,  this  proposition  presents  certain  legal  questions  which 
have  been  submitted,  with  recommendations  that  they  be  sent  to  tut 
Attorney-General  for  his  consideration.    In  the  meantime  certain  por 
tions  of  the  right  of  way,  where  it  has  been  possible  to  make  reasm; 
able  terms,  will  be  procured  and  an  effort  will  be  made  to  induce  th 
Oregon  Railway  and  Navigation  Company  to  obtain  for  itself  the  in •* 
right  of  way  desired  for  its  road  to  replace  that  taken  for  the  boat  rai 
way,  if  it  can  be  done  at  reasonable  cost,  the  United  States  to  rein 
burse  the  road  for  the  sum  expended  for  this  purpose.    Should  this  In 
unsuccessful,  and  the  opinion  expressed  by  the  district  attorney  fm 
Oregon,  that  the  law  does  not  authorize  the  condemnation  of  right  o 
way  to  replace  that  taken  from  the  Oregon  Railway  and  Navigatim 
Company,  and  does  not  authorize  the  transfer  of  land  or  right  of  wa> 
from  the  United  States  to  the  railway  company  for  this  purpose,  U 
affirmed,  the  right  of  way  can  not  be  fully  secured  until  further  actioii 
of  Congress. 

Considerable  study  has  been  given  to  the  details  of  construction  dur 
ing  the  delay  in  obtaining  the  right  of  way,  and  the  estimate  for  tbt 
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work  has  been  revised,  and,  unless  unforeseen  difficulties  arise,  it  is 
believed  that  the  boat  railway  can  be  thoroughly  constructed  and 
equipped  and  the  improvement  of  Three  Mile  Rapids  be  made  for  the 
amount  estimated  by  the  Board  of  Engineers  of  1892,  viz,  $2,264,467. 

In  making  appropriation  for  the  work  it  is  recommended  that  the 
Secretary  of  War  be  authorized  to  enter  into  the  necessary  contracts 
for  the  entire  completion  of  this  improvement,  the  total  liability  to  be 
thus  incurred  not  to  exceed  the  amount  of  the  above  estimate.  \t  is 
believed  that  the  sum  of  $500,000  can  be  profitably  expended  on  the 
work  during  the  fiscal  year  ending  June  30, 1897. 

A  map  showing  the  location  of  the  boat  railway  is  submitted  herewith. 

APPROPRIATION. 

Act  of  August  17,  1894 $100,000 

Money  statement 

Amount  appropriated  by  act  of  August  17,  1894 $100, 000. 00 

J  une  30, 1895,  amount  expended  during  fiscal  year 3, 341. 10 

July  1,  1895,  balance  unexpended 96,658.90 

July  1, 1895,  outstanding  liabilities 150.00 

July  1,1895,  balance  available 96,508.90 

r  Amount  (estimated)  required  for  completion  of  existing  project 2, 264, 467. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<{      30,  1897 500,000.00 

}  Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


UU  6. 


IMPROVEMENT    OF   WILLAMETTE    RIVER    ABOVE    PORTLAND,   AND 
YAMHILL    RIVER.  OREGON. 

The  project  for  this  improvement  was  adopted  in  1873.  It  contem- 
plates the  removal  of  snags  and  other  obstructions  and  the  contraction 
of  the  river  in  wide  places,  with  the  object  of  securing  a  navigable 
channel  for  light-draft  boats  from  Portland  to  Eugene,  Oreg.,  a  distance 
of  172  miles.  When  the  work  was  commenced  the  mouth  of  the  Yam- 
hill Kiver,  40  miles  above  Portland,  was  the  head  of  low- water  naviga- 
tion, with  a  draft  of  2£  feet;  a  draft  of  but  1  foot  could  be  carried  above, 
and  the  channel  was  greatly  obstructed  by  snags,  gravel  bars,  etc. 
During  recent  low  water  boats  drawing  15  inches  could  ascend  as  far 
as  Albany,  100  miles. 

The  total  amount  appropriated  since  the  adoption  of  the  project  is 
$177,000.  Of  this  sum  $3,000  was  allotted  by  the  act  of  July  13, 1892, 
to  the  improvement  of  the  Yamhill  River  from  McMinnville  to  its  mouth. 
By  the  act  of  August  17, 1894,  $2,000  was  allotted  to  the  Yamhill  River, 
aud  $8,000  to  the  improvement  of  the  Willamette  River  at  Corvallis. 

WORK  DONE  DURING  THE  PAST  YEAR. 

In  order  that  navigation  might  not  be  interrupted  during  the  low- 
water  season,  it  became  necessary  to  remove  a  number  of  snags  which 
were  causing  trouble  in  the  upper  reach  of  the  river,  and  the  snag  boat 
Corvalli*  was  put  in  commission,  and  during  the  latter  half  of  July  73 
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snags  were  removed  from  the  channel  and  16  from  the  banks  of  the 
river,  principally  at  Five  Islands,  Lamberts  Bend,  and  Elliotts  Chute. 
Several  large  snags  were  also  removed  from  the  channel  and  banks  of 
the  river  by  a  party  with  a  small  boat  during  the  latter  part  of  August 
at  Nichols  Slough  and  at  Carys  Beud. 

Upon  the  return  of  the  snag  boat  from  the  Cowlitz  and  Columbia 
rivers,  about  the  middle  of  November,  she  was  thoroughly  repaired,  and 
on  I)ecetnber  4  started  from  Portland  for  Eugene,  the  head  of  navigation 
on  the  Willamette  River,  to  begin  the  removal  of  snags,  etc.,  from  the 
channel.  This  work  was  continued  until  the  beginning  of  February, 
when  the  work  of  revetting  the  bend  of  the  river  near  Corvallis  was 
commenced.  At  this  locality  it  was  feared,  from  the  indications,  that 
the  river  would  open  a  new  channel  which  would  leave  Corvallis  some 
distance  inland,  and  Congress  in  the  river  and  harbor  act  of  August  17, 
1894,  had  provided  that  "  $8,000,  or  so  much  thereof  as  may  be  neces- 
sary," should  be  used  in  protecting  this  place.  This  revetment  was 
constructed  by  driving  a  single  row  of  piles  9  feet  between  centers  and 
about  4  feet  from  the  bank  and  connecting  them  with  two  horizontal  wal- 
ing strips.  The  space  behind  the  piles  was  filled  with  layers  of  brush  and 
stone  to  the  height  of  low  water,  after  the  bank  had  been  graded  to  a 
slope  of  1  on  1.  The  work  extended  a  distance  of  4,300  feet,  and  was 
nearly  completed  when  a  rise  in  the  river  stopped  operations. 

Snagging  operations  were  resumed  in  the  latter  part  of  March,  and 
were  continued  through  April  and  a  part  of  May.  The  snag  boat  was 
then  transferred  to  the  Yamhill,  and  again  returned  to  the  Willamette 
River  the  latter  part  of  the  month.  From  June  1  to  June  10  the  Cor- 
vallis was  laid  up  during  a  rise  in  the  river.  At  the  latter  date  snag- 
ging operations  were  again  renewed,  and  the  river  is  now  free  from  snags 
above  Corvallis,  at  which  place  the  revetment  is  nearly  completed. 

During  the  year  a  total  of  764  snags  were  removed  from  the  channel 
and  410  logs,  stumps,  etc.,  from  the  banks  of  the  river.  The  entire 
river  is  now  free  from  snags,  except  a  few  between  Corvallis  and  Salem, 
which  will  be  removed  at  an  early  date. 

The  river  and  harbor  act  of  August  17, 1894,  provided  for  a  survey 
of  "  Willamette  River,  Oregon,  from  Portland  to  Eugene."  This  sur- 
vey was  commenced  at  Eugene  in  September,  and  the  fieldwork  has 
been  completed  to  Oregon  City,  12  miles  above  Portland.  It  has  sev- 
eral times  been  interrupted  by  high  water,  and  at  present  the  water  is 
too  high  to  continue  the  fieldwork  below  Oregon  City.  These  delays 
have  been  utilized  in  the  preparation  of  the  maps  which  are  also  well 
advanced.  A  report  of  the  survey  will  be  submitted  as  soon  as  the 
fieldwork  and  maps  are  completed. 

YAMHILL  BIVER. 

From  May  13  to  May  23  the  Corvallis  worked  on  the  Yamhill  River 
between  its  mouth  and  the  town  of  Lafayette,  and  removed  69  snags 
from  the  channel  and  118  stumps  and  overhanging  trees  from  the  banks 
of  the  river  between  these  points  at  a  cost  of  $393.85. 

The  river  and  harbor  act  of  August  17, 1894,  provided  for  a  survey 
of  the  "  Yamhill  River  up  to  the  town  of  McMinnville  with  a  view  of 
improving  the  same  by  locks  and  dams  or  otherwise."  This  survey  has 
been  made  and  the  report  was  submitted  March  6,  1895.  This  improve- 
ment is  estimated  to  cost  $69,000,  and  if  the  work  is  to  be  undertaken 
the  entire  amount  should  be  appropriated  in  one  sum. 
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ESTIMATE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

The  greater  part  of  the  appropriations  made  for  this  river  mast  of 
necessity  be  expended  for  the  removal  of  snags,  trees,  etc.,  obstructing 
navigation,  as  every  high  water  brings  additional  ones  into  the  channel, 
which,  if  not  taken  out,  would  soon  stop  navigation  by  the  bars  they 
create  and  the  obstructions  they  form.  The  river  flows  through  an 
snlluvial  country,  and  its  channels  and  banks  are  ever  changing,  largely 
caused  by  the  variation  in  the  currents  due  to  obstructions.  By  the 
constant  removal  of  these  obstructions  the  channel  of  tire  river  is  now 
i  ii  better  condition  than  ever  before,  and  special  boats  are  already  being 
constructed  that  are  calculated  to  reach  Eugene  throughout  the  year. 
The  satisfactory  results  of  this  improvement  warrant  its  continuance, 
ixnd  sufficient  funds  should  be  provided  so  that  relief  can  be  extended 
wherever  needed. 

With  this  end  in  view,  and  considering  the  economical  prosecution  of 
the  work,  together  with  the  necessity  for  an  occasional  revetment  for 
l>ank  protection,  or  wing  dam  for  concentration  of  the  water  into  a 
single  channel  upon  some  of  the  bars,  it  is  estimated  that  $00,000, 
exclusive  of  the  amount  estimated  for  constructing  a  lock  and  dam  on 
the  Yamhill  River,  can  be  profitably  expeuded  upon  this  improvement 
during  the  fiscal  year  ending  June  30, 1897. 

This  Tiver  is  in  the  collection  district  of  Willamette.  The  ports  of  entry  are  Port- 
land and  Astoria,  Oreg.  The  nearest  light-house  and  works  of  defense  are  at  the 
niouth  of  the  Columbia  River. 

APPROPRIATIONS. 

Act  of—                                                           !  Act  of— 

March  3, 1871 $16,000'  August2,1882 $5,000 

March3,1873 3,000  I  July5,1884 10,000 

June23,1874 7,500- 


March  3, 1875 25,000 

Augustl4,1876 20,000 

June  18, 1878 20,000 

March  3, 1879 12,000 

June  14, 1880 12,000 

March  3, 1881 15,000 


August  5, 1886 10, 000 

August  11, 1888 29,000 

September  19, 1890 11,000 

July  13, 1892 "30,000 

August  17, 1894 t  23, 000 

Total 248,500 


Money  statement. 

July  1, 1894,  balance  unexpended v $3,426.25 

Amount  appropriated  by  act  of  August  17, 1894 .* 23, 000. 00 


26,426.25 
June  30, 1895,  amount  expended  during  fiscal  year 14, 272. 28 


July  1, 1895,  balance  unexpended 12,153.97 

July  1, 1895,  outstanding  liabilities 790.40 


July  1,1895, balance  available 11,363.57 


{  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1897    60, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

•  Of  which  $3,000  was  allotted  to  Yamhill  River, 
t  Of  which  $2,000  was  allotted  to  YamhiU. 
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COMMERCIAL  STATISTICS. 

The  following  statement  of  traffic  on  the  Willamette  River,  above  Portland,  has 
been  compiled  from  reports  of  the  various  steamers  and  transportation  companies 
doing  business  on  this  part  of  the  river,  daring  the  year  ending  December  31, 1894: 

Tona. 

Wool 474 

General  merchandise 46, 603 

Passengers 3,523 

Iron  pipe 7,50c1 


Tons. 

Grain 18,590 

Lumber  (592,017  feet) 888 

Logs  (2,000feet) 5 

Cattle  and  horses 341 

Sheep  and  hogs 151 

Coal 63 


Total 78,138 


U  U  7. 


IMPROVEMENT  OF  COWLITZ  RIVER,  WASHINGTON. 

The  Cowlitz  River  is  a  tributary  of  the  Columbia  River  and  flows 
into  it  from  the  north  about  64  miles  above  the  mouth  of  the  Colum- 
bia. The  project  for  the  improvement  of  this  river  was  adopted  in 
1882,  and  contemplated  the  removal  of  sand  bars,  snagSj  rocks,  and 
other  obstructions  from  the  channel  for  50  miles  above  its  junction 
with  the  Columbia  River.  The  minimum  depth  to  Toledo,  30  miles 
above  the  mouth,  prior  to  the  commencement  of  the  improvement,  was 
from  12  to  14  inches  at  low  water.  The  effect  of  the  improvement  has 
been  to  increase  the  low-water  depth  over  this  portion  to  30  inches,  and 
the  season  of  navigation  is  now  increased  an  additional  month  each 
year.  To  maintain  this  depth  it  is  necessary  after  each  period  of  high 
water  to  remove  the  snags  and  other  obstructions  that  have  drifted 
into  the  river. 

The  original  estimate  for  this  improvement  was  $5,000  for  the  first 
year  and  an  expenditure  of  $2,000  each  subsequent  year.  The  total 
amount  thus  far  appropriated  is  $25,000. 

Upon  examination  made  in  August,  1894,  the  river  was  found  to  be 
seriously  obstructed  by  snags  and  debris  washed  into  the  channel  dur 
ing  the  preceding  high  water,  and  between  August  6  and  August  IS  a 
party  provided  with  a  small  boat,  the  necessary  tools,  explosives,  etc., 
and  operating  between  Toledo  and  the  mouth  of  the  river,  removed  9o 
snags  from  the  channel  and  14  logs  and  stumps  from  tne  banks,  where 
they  were  liable  to  be  carried  into  the  channel  by  the  next  high  water. 
A  large  rock  which  obstructed  navigation  at  Batteau  Rapids  was  also 
removed  by  blasting.  The  results  of  this  work  were  quite  satisfactory 
and  the  river  has  remained  in  fair  navigable  condition  to  the  end  of  the 
year. 

Considerable  erosion  of  the  bank  having  occurred  in  the  bend  just 
below  Toledo,  resulting  in  the  formation  of  a  wide  gravel  bar  on  the  con- 
cave side  of  the  bend  and  threatening  to  seriously  impair  the  navigation 
at  that  point,  it  was  decided  to  construct  a  revetment  along  the  bank 
on  the  convex  side  to  prevent  further  erosion,  and  to  hold  the  channel 
in  its  present  favorable  position. 

The  construction  of  this  revetment  was  begun  during  the  last  week 
in  September  and  was  completed  during  the  succeeding  month.  The 
revetment,  which  is  built  of  piles  and  brush  weighted  with  stone, 
extends  along  the  banks  for  a  distance  of  2,000  feet.  The  piles  were 
driven  by  the  U.  S.  snag  boat  Corvallis,  and  the  other  work  of  con- 
struction was  performed  by  the  crew  of  this  boat,  assisted  by  a  force 
of  laboring  men  and  teamsters  engaged  in  the  neighborhood. 
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The  piles  were  first  driven  at  intervals  of  8  or  9  feet  along  the  foot  of 
the  bank,  and  the  bank  was  then  graded  to  a  slope  of  1  on  1.  Two,  and 
in  some  places,  three  rows  of  logs  were  then  secured  longitudinally,  one 
above  the  other,  along  the  inside  of  the  stretch  of  piling,  and  the  space 
behind  tbis  bulkhead  was  filled  with  brush  ballasted  with  stone.  Two 
liundred  and  twenty-nine  piles,  500  cords  of  brush,  and  about  825  tons 
of  rock  were  used  in  building  this  revetment.  The  cost  of  the  revet- 
ment was  $1.42  per  linear  foot. 

Piles,  rock,  etc.,  to  the  value  of  $350  were  donated  by  the  citizens 
for  use  on  the  work,  and  the  appropriation  made  by  Congress  was 
relieved  to  this  extent. 

Twelve  piles  were  also  driven  opposite  Toledo  and  ten  at  Keegans 
Bar  for  bank  protection  at  these  points. 

The  funds  remaining  available  will  probably  suffice  for  removing 
obstructions  during  the  year  ending  June  30, 1896.  It  is  estimated  that 
the  sum  of  $3,000  can  be  profitably  expended  on  this  improvement 
during  the  fiscal  year  ending  June  30, 1897. 

APPROPRIATIONS. 


Act  of— 

June  14, 1880 $2,000 

March  3, 1881 1,000 

August  2, 1882 1,000 

July  5,  1884 2,000 

AugustB,  1886 2,000 

August  11, 1888 3,000 


Act  of — 

September  19, 1890 $8,000 

July  13,1892 3,000 

August  17, 1894 3,000 

Total 25,000 


Money  statement. 

July  1, 1894,  balance  unexpended $1,620.39 

Amount  appropriated  by  act  of  August  17, 1894 3,000.00 

4,620.39 
June  30,  1895,  amount  expended  during  fiscal  year 3, 287. 47 

July  1,  1895,  balance  unexpended 1,332.92 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3, 1893. 


3,000.00 


COMMERCIAL  STATISTICS. 

The  following  statement  of  traffic  on  the  Cowlitz  River  has  been  compiled  from 
reports  of  the  various  steamers  and  transportation  companies  doing  business  on  this 
river  daring  the  year  ending  December  31,  1894 : 

Tons.  Tons. 

Grain 9,251 

Lumber  (500,000  feet) 750 

Cattle  and  horses 213 

Sheep 1  | 

Shingles 2,000  | 


General  merchandise 4, 154 

Passengers 1,554 

Total 17,923 


UU  8. 
IMPROVEMENT  OF  YOUNGS  AND  KLASKUINE  RIVERS,  OREGON. 

Youngs  River  is  one  of  the  southern  tributaries  of  the  Columbia  and 
joins  this  river  at  Youngs  Bay,  near  its  mouth;  the  Klaskuine  empties 
into  Youngs  River  6  miles  above  Youngs  Bay.  The  project  contem- 
plated the  removal  of  obstructions  in  Youngs  River  for  a  distance  of  7 
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miles  above  its  mouth,  and  in  the  Klaskuine  from  its  mouth  to  Kamui's 
Wharf,  a  distance  of  2  miles. 

The  estimated  cost  of  this  improvement  was  $1,600,  and  this  sum 
was  appropriated  by  the  river  and  harbor  act  of  September  19, 1890. 

During  the  fiscal  year  ending  June  30, 1891,  the  sum  of  $1,206.79 
was  expended  on  this  improvement  securing  a  channel  depth  of  7  feet 
at  high  tide  to  the  limits  named.  No  further  appropriation  is  recom- 
mended. 

Money  statement. 

July  1,  1894,  balance  unexpended $377.  53 

July  1,  1895,  balance  unexpended 377.  53 


U  U  g. 

GAUGING  WATERS   OF  COLUMBIA   RIVER,  OREGON  AND  WASHINGTON. 

The  self-registering  gauge  at  Astoria,  Oreg.,  has  been  maintained 
during  the  year  and  the  daily  readings  of  this  gauge  have  been  pub- 
licly exhibited  in  Astoria  for  the  benefit  of  commerce. 

The  balance  available  ($592)  will  suffice  for  maintaining  the  gau^re 
to  June  30, 1896,  and  it  is  estimated  that  $1,000  can  be  profitably 
expended  in  gauging  the  waters  of  the  Columbia  River  for  the  fiscal 
year  ending  June  30, 1897. 

APPROPRIATIONS. 

Act  of— 

August  2, 1882 $500 

July  5,  1884 1,000 

August  5, 1886 1,000 

August  11, 1888 2,500 

August  17, 1894 1,000 

Total 6,000 

Money  statement. 

Amount  appropriated  by  act  of  August  17, 1894 $1,000.00 

June  30, 1895,  amount  expended  during  fiscal  year 351.  00 

July  1, 1895,  balance  unexpended >. 649. 00 

July  1,  1895,  outstanding  liabilities 57.00 

July  1, 1895,  balance  available 592.00 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 


UU  io. 


PRELIMINARY  EXAMINATION  OF  CLATSKANIE  RIVER,  OREGON,  FROM 
MOUTH  TO  TOWN  OF  CLATSKANIE. 

[Printed  in  House  Ex.  Doc.  No.  330,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army. 
Washington,  D.  C,  February  18,  1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
February  7, 1895,  by  Maj.  James  C.  Post,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Clatskanie  River,  Oregon,  from 
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its  mouth  to  the  town  of  Clatskanie,  made  to  comply  with  the  provisions 
of  the  river  and  harbor  act  of  August  17, 1894. 

Major  Post  is  of  opinion  that  the  river  is  worthy  of  improvement  by 
tiie  General  Government,  and  he  states  that  it  is  believed  that  suffi- 
cient data  has  been  obtained  for  the  preparation  of  an  estimate  of  the 
cost  of  the  work  proposed. 

The  opinion  of  Major  Post  is  concurred  in  by  Col.  G.  H.  Mendeil, 
Corps  of  Engineers,  division  engineer,  and  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  j.  c. 

United  States  Engineer  Office, 

Portland,  Or  eg.,  February  7,  1895. 

General.  :  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  the  Clatskanie  River,  Oregon,  from  its 
mouth  to  the  town  of  Clatskanie,  made  in  compliance  with  instructions 
contained  in  Department  letter  of  August  20, 1894. 

The  Clatskanie  River  rises  in  the  Nehalem  Mountains  and  flows  in  a 
northerly  direction  to  the  Columbia  River,  which  it  enters  60  miles 
below  the  mouth  of  the  Willamette  River,  or  about  70  miles  below  the 
city  of  Portland,  through  what  is  known  as  Clatskanie  or  Beaver 
Slough  and  Wallace  Slough. 

From  Clatskanie  City  to  Beaver  Slough,  a  distance  of  about  1  mile 
in  an  air  line  and  3  miles  by  water,  the  river  winds  in  a  tortuous  course 
through  a  low  marsh,  which  is  annually  submerged  by  the  high  water 
of  the  Columbia  River.  Its  width  varies  from  50  to  60  feet,  and  the 
channel  contains  throughout  its  length  a  depth  of  from  5  to  6  feet  at 
low  water,  except  upon  four  short  bars  of  an  aggregate  length  of  600 
feet,  where  there  is  but  2  to  3  feet  at  low  water.  The  tide  has  an  aver- 
age rise  and  fall  of  3  feet  at  Clatskanie  City.  The  principal  obstruc- 
tions to  navigation  are  the  abrupt  bends  in  the  channel,  which  make 
the  passage  of  steamers  to  Clatskanie  City  very  difficult. 

The  improvements  desired  are  such  as  would  relieve  navigation  at 
the  worst  of  the  bends,  three  in  number,  and  establish  a  channel  to 
Clatskanie  City  having  a  depth  of  4  feet  at  low  water  and  a  bottom 
width  of  45  feet.  The  form  er  can  readily  be  avoided  by  making  straight 
cuts  through  the  marsh,  which  averages  about  5  feet  above  low  water. 
The  first  of  these  cuts  would  be  1,300  feet  long,  the  second  450  feet,  and 
the  third  1,200  feet,  making  a  total  length  of  2,950  feet,  or  about  three- 
filths  of  a  mile  of  new  channel  to  be  opened  to  the  required  depth  and 
width.  One  of  these  cuts  would  also  avoid  a  portion  of  the  shoals 
already  mentioned  and  diminish  the  amount  of  dredging  to  be  done  in 
the  present  channel  to  increase  the  depth  tQ  4  feet  at  low  water.  In 
addition  to  the  dredging  it  is  probable  that  some  snags  would  also 
require  removing. 

During  the  year  1893  two  steamers  navigated  this  river,  carrying 
4,000  passengers  and  5,000  tons  of  merchandise,  5,000,000  feet  of  lum- 
ber (cedar  and  fir),  and  5,000,000  cedar  shingles.  In  addition  to  these, 
so  far  as  could  be  ascertained,  about  30,000,000  linear  feet  of  logs  were 
floated  out  in  rafts  and  14,000,000  feet  of  sawed  lumber  and  18,500,000 
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shingles  were  shipped  on  scows  and  flatboats.  The  total  value  of  tie 
commerce  of  this  river  for  the  year  1893,  assuming  the  amounts  given 
to  be  fairly  correct,  is  therefore,  at  a  low  estimate,  $500,000. 

Considering  the  amount  of  commerce  involved  and  the  limited  extent 
of  the  improvement  desired,  this  river,  in  my  opinion,  is  worthy  of 
improvement  by  the  General  Government  from  its  mouth  to  Clatskanu 
City. 

It  is  believed  that  sufficient  data  were  obtained  when  the  preliminary 
survey  was  made  for  the  preparation  of  an  estimate  of  the  cost  of  tbe 
work.    A  survey  of  the  river  would  cost  $400. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer. 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cat.,  February  11,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  reasons  given,  the  Clatskanie  liiver,  Oregon,  is  considered  to  be 
worthy  of  improvement. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


U  U  ii. 


PRELIMINARY    EXAMINATION    OF    TUALITON    RIVER    TO    HILLSBOR0, 
OREGON.  AND  TO  THE  HEAD  OF  NAVIGATION. 

[Printed  in  House  Ex.  Doc.  No.  344,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  February  26,  1S95. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report. 
dated  the  13th  instant,  by  Maj.  J.  O.  Post,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Taulitou  Eiver  to  HHlsboro  aud 
to  the  head  of  navigation,  Oregon,  made  to  comply  with  the  provisions 
of  the  river  and  harbor  act  of  August  17, 1894. 

Major  Post  states  that  he  does  not  deem  this  river  worthy  oi 
improvement  by  the  General  Government,  which  opinion  is  concurred  in 
by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  division  engineer,  and  bv 
this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  of  maj.  j.  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  February  13,  1895. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  the  "Tualiton  River  to  Hillsboro  and  to  the 
head  of  navigation,"  made  in  compliance  with  instructions  contained  in 
Department  letter  of  August  20, 1894. 

The  Tualiton  River  rises  in  the  Coast  Range  of  mountains  and,  flow- 
ing in  a  southeasterly  direction,  empties  into  the  Willamette  River 
about  14  miles  above  Portland.  It  drains  an  area  of  about  550  square 
miles,  which  includes  one  of  the  best  agricultural  districts  in  Oregon, 
known  as  the  Tualiton  Plains.  The  river  is  subject  to  freshets  in  the 
early  spring  and  the  water  sometimes  rises  25  feet  at  Hillsboro,  flood- 
ing a  large  portion  of  the  surrounding  country. 

The  examination  was  commenced  at  Gaston,  the  junction  of  the 
river  with  what  was  formerly  a  shallow  lake  of  considerable  area  and 
known  as  Wapato  Lake.  Half  a  mile  below  the  lake  a  canal  1£  miles 
long  has  been  opened  by  the  property  owners  in  the  vicinity  which 
straightens  the  river  and  drains  the  bed  of  the  lake  for  agricultural 
purposes.  The  river  flows  in  a  tortuous  channel  throughout  its  length, 
and  from  the  canal  to  Hillsboro,  a  distance  of  16  miles,  varies  in  width 
from  20  feet  to  60  feet.  From  Hillsboro  to  the  mouth,  an  additional 
distance  of  about  40  miles,  the  width  increases  to  200  feet.  The  channel 
is  obstructed  by  snags  and  log  jams,  which  were  found  in  many  places, 
two  private  dams,  and  rapids  which  extend  from  the  second  of  the  dams 
to  the  mouth  of  the  river,  a  distance  of  1£  miles. 

The  first  of  the  dams,  14  feet  in  height,  is  located  at  Dilley,  2  miles 
below  the  canal,  and  was  built  by  a  flour-mill  company  for  milling  pur- 
poses. The  second  dam,  4  feet  in  height,  was  built  by  the  Oswego  Iron 
and  Steel  Cotnpany.  Between  Hillsboro  and  this  dam,  38  miles,  the 
channel  is  nowhere  less  than  3  feet  in  depth  at  low  water,  and  in  this 
portion  of  the  river  three  small  steamers,  the  largest  being  60  feet  long 
and  15  feet  wide,  with  a  draft  of  2  feet,  are  operated  by  the  steel  com- 
pany and  used  for  towing  logs,  carrying  freight,  etc.  In  higher  stages 
of  water  and  when  the  river  has  been  cleared  of  logjams  the  steamers 
have  extended  their  trips  to  Cornelius,  8  miles  above  Hillsboro.  Below 
the  second  dam  the  fall  in  the  river  at  the  rapids  in  about  30  feet  to  the 
Willamette  River.  These  rapids  are  impassable  for  steamers,  and  any 
project  contemplating  the  improvement  of  this  river  must  include  the 
construction  of  a  canal  and  locks  for  passing  them,  if  a  navigable  con- 
nection is  made  between  the  two  rivers.  The  river  is  further  obstructed 
by  fourteen  bridges  which  cross  it  at  various  points  with  single  spans 
at  heights  varying  from  10  feet  to  30  feet  above  low  water. 

The  commerce  of  the  valley  is  computed  to  amount  to  6,000  tons  of 
produce  annually,  with  a  return  commerce  from  Portland  of  about  3,000 
tons,  or  a  total  of  9,000  tons.  On  account  of  the  large  expenditure 
required  to  improve  this  river,  and  the  relatively  small  amount  of  com- 
merce to  be  benefited,  I  do  not  deem  this  river  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  CaL,  February  18,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  reasons  herein  given  the  Tualiton  river  is  regarded  as  not  worthy 
of  improvement  by  the  General  Government. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer, 


U  U   12. 

PRELIMINARY  EXAMINATION  OF  LEWIS  RIVER,  WASHINGTON,  FROM  LA 
CENTER  TO  ITS  MOUTH,  WITH  A  VIEW  OF  DEEPENING  THE  CHANNEL 
AND  IMPROVING  THE  NAVIGATION. 

[Printed  in  House  Ex.  Doe.  No.  331,  Fifty  third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  February  18,  1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  February  8,  1895,  by  Maj.  J.  C.  Post,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Lewis  River,  Washington,  from 
La  Center  to  its  mouth,  with  a  view  of  deepening  the  channel  and 
improving  the  navigation,  made  to  comply  with  the  provisions  of  the 
river  and  harbor  act  of  August  17,  1894. 

Major  Post  states  that  it  would  be  a  great  benefit  to  navigation  if  the 
depth  on  the  shoals  between  the  forks  and  La  Center  could  be  increased 
to  2  feet  at  low  water,  or  to  the  same  depth  as  exists  upou  the  shoals 
in  the  river  below  the  junction;  and  it  is  his  opinion,  concurred  iu  by 
Col.  G.  II.  Mendell,  Corps  of  Engineers,  division  engineer,  and  by  this 
office,  that  this  locality  is  worthy  of  improvement  to  this  extent  by  the 
General  Government. 

It  is  estimated  that  a  survey  of  the  river  from  the  Columbia  River  to 
La  Center,  for  preparation  of  project  and  estimate  of  cost  of  improve- 
ment, would  cost  $000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

/Secretary  of  War. 


report  of  maj.  j.  c. 

United  States  Engineer  Office, 

Portland,  Oreg.,  February  8,  1895. 
General:  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  "Lewis  River,"  Washington,  "from  La 
Center  to  its  mouth,  with  a  view  to  deepening  the  channel  and  improv- 
ing navigation,"  made  in  compliance  with  instructions  contained  in  your 
letter  of  August  20, 1894. 

The  Lewis  River  flows  into  the  Columbia  River  about  14  miles  below 
the  mouth  of  the  Willamette  River  and  23  miles  from  the  city  of  Portland, 
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About  3£  miles  above  its  junction  with  the  Columbia  River  the  river 
.  divides  into  two  branches,  known  as  the  North  and  Bast  forks.  La 
Center  is  situated  upon  the  East  Fork,  7  miles  by  water  from  the  Colum- 
bia River.  The  river  from  the  Columbia  to  the  junction  of  the  forks  is 
from  400  feet  to  500  feet  wide,  and  the  East  Fork,  from  the  junction  to 

-  La  Center,  from  150  feet  to  250  feet  wide.  The  average  rise  and  fall 
;  of  the  tide  is  3  feet  at  the  mouth  of  the  river  and  14  inches  at  La  Center. 
j        With  the  exception  of  three  shoals,  aggregating  a  length  of  1,700  feet, 

-  upon  which  there  is  2  feet  at  low  water,  the  channel  from  the  mouth  of 
j  the  river  to  the  junction  of  the  forks  contains  a  depth  throughout  of  6 
|  feet  at  low  water  at  a  low  stage  of  river.  From  the  junction  to  La  Cen- 
•  ter  the  channel  of  the  East  Fork  is  obstructed  by  several  shoals  upon 
!  which  there  is  only  9  inches  to  12  inches  of  water  at  low  water.  Except 
J    at  these  localities  the  channel  is  4£  feet  deep  at  low  water  to  La  Center. 

At  the  time  the  examination  was  made  the  river  was  at  a  low  stage, 

and  the  regular  river  steamer  could  only  ascend  to  the  junction  of  the 

|    forks.    At  this  point  a  transfer  was  made  to  a  light-draft  steamer 

:    which  went  up  the  East  Fork  a  distance  of  1 J  miles,  when  a  second 

.    transfer  was  made  to  a  barge  or  flatboat  which  was  towed  by  a 

rope  from  the  river  bank  to  La  Center  and  delivered  the  freight  and 

passengers. 

The  commerce  of  the  river  consists  of  general  merchandise,  agricul- 
tural produce,  such  as  grain,  hay,  etc.,  and  lumber,  wood,  piles,  and, 
together  with  the  passengers  carried,  was  valued  at  $119,000  for  the 
,   year  1893.    The  surrounding  country  is  good  farming  land,  and  it  is 
believed  that  with  increased  transportation  facilities  there  would  be  a 
!  substantial  addition  to  the  yearly  amount  of  commerce. 

From  the  description  of  the  river  to  La  Center  it  will  be  observed 
that  there  is  a  low-water  depth  of  2  feet  at  a  low  stage  to  the  forks, 
and  that  from  there  to  La  Center  the  depth  on  the  shoals  is  much  less. 
It  would  be  a  great  benefit  to  navigation  if  the  depth  on  these  shoals 
could  be  increased  to  2  feet  at  low  water  or  to  the  same  depth  as  exists 
upon  the  shoals  in  the  river  below  the  junction.  This  could  be  effected 
at  a  small  cost  and  would  greatly  facilitate  transportation  by  avoiding 
the  transfers  that  are  now  necessary  at  low  water. 

While  the  amount  of  commerce  of  this  river,  judging  by  the  estimate 
for  1893,  is  not  great,  the  promise  of  its  material  increase  at  a  small 
cost  is  so  favorable  that  in  my  opinion  this  river  is  worthy  of  improve- 
ment by  the  General  Government  to  the  extent  suggested.  It  is  esti- 
mated that  a  survey  of  the  river  from  the  Columbia  River  to  La  Center 
would  cost  $600. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  CoL  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal,  February  11, 1895. 
Respectftilly  forwarded  to  the  Chief  of  Engineers. 
For  reasons  given  Lewis  Eiver  is  regarded  as  worthy  of  improvement. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
sua-  95 226 
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U  U13. 

SURVEY  OF  YAMHILL  RIVER,  OREGON,  UP  TO  THE  TOWN  OF  McMINN- 
VILLE  WITH  A  VIEW  OF  IMPROVING  THE  SAME  BY  LOCKS  AND  DAMS 
OR  OTHERWISE. 

United  States  Engineer  Office, 

Portland,  Oreg.y  March  6, 1895. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  September  25,  1894,  assigning  to  my.  charge  the  survey  of  the 
"Yamhill  River  up  to  McMinnvilie  with  a  view  of  improving  the  same 
by  lock*  or  dams  or  otherwise,"  provided  for  by  section  12  of  the  river 
and  harbor  act  of  August  17, 1894, 1  beg  to  submit  the  following  report: 

The  river  aud  harbor  act  of  March  3, 1873,  contained  a  provision  for 
a  preliminary  examination  and  survey  of  the  Yamhill  River,  and  a 
detailed  report  of  the  results  was  submitted  by  Maj.  N.  Michler,  Corps 
of  Engineers,  December  21, 1874.  It  was  stated  in  the  report  that  the 
removal  of  snags  and  the  opening  of  short  cuts  through  four  rock  bars 
was  all  that  was  needed  by  navigation  at  the  time.  The  estimate  for  the 
improvement  of  the  river  provided  for  the  removal  of  the  obstructions 
and  also  included  the  cost  of  constructing  a  lock  and  dam  to  be  located 
at  the  mouth  of  the  river  and  designed  to  enable  boats  with  a  draft  of 
2J  feet  to  ascend  the  river  uninterruptedly  throughout  the  year  to 
within  about  4£  miles  by  river,  or  2  miles  by  land,  of  McMinnvilie. 

In  1890  the  river  and  harbor  act  of  that  year  provided  for  a  prelimi- 
nary examination  of  "  the  Yamhill  River  from  its  mouth  to  McMinnvilie 
with  a  view  to  improving  the  same  by  removing  snags  and  other 
obstructions."  This  examination  was  also  made  and  was  followed  by 
a  survey  and  a  report  by  Maj.  T.  EI.  Handbury?  Corps  of  Engineers,  then 
in  charge,  under  date  of  July  18, 1891.  \n  this  report  it  was  estimated 
that  $3,000  could  be  profitably  expended  in  removing  trees,  snags, 
sunken  logs,  stumps,  etc.,  from  the  river.  In  the  act  of  July  13, 1892, 
Congress  provided  the  $3,000  recommended  aud  also  directed  that  a 
preliminary  examination  be  made  of  "the  Yamhill  River  from  its  mouth 
to  McMinnvilie  for  slack-water  navigation  by  lock  and  dam  at  Lafay- 
ette." This  examination  was  also  assigned  to  Major  Handbury,  who 
reported  adversely  upon  this  method  of  improvement,  stating  that  the 
present  and  prospective  commerce  of  the  river  did  not  warrant  so  large 
an  expenditure  by  the  Government. 

The  appropriation,  $3,000,  has  been  expended  in  removing  the  obstruc- 
tions, and  last  spring  a  steamer  ascended  the  river  to  McMinnvilie  for 
the  first  time  in  fourteen  years,  and  has  continued  her  trips  since  when- 
ever there  has  been  sufficient  water.  The  river  from  its  mouth  to  McMinn- 
vilie is  narrow  and  tortuous,  flowing  generally  between  steep  clay  banks, 
a  large  portion  of  which  are  covered  with  trees  of  various  sizes.  The 
rises  in  the  river,  which  occur  at  least  once  a  year,  sometimes  from  heavy 
rains  and  the  melting  of  snow  at  its  source,  but  more  often  from  the 
backwater  of  the  Willamette  River,  saturate  the  banks,  causing  land 
slides  as  the  water  recedes,  which  sometimes  completely  close  the  chan- 
nel. Generally  the  rises  in  the  Yamhill  are  more  or  less  a  combination 
of  floods  at  the  headwaters  and  the  backwater  from  the  Willamette. 
So  far  as  can  be  ascertained  a  flood  at  the  headwaters  without  back- 
water will  not  cause  a  rise  of  more  than  12  feet  above  low  water  at 
McMinnvilie,  while  backwater  has  been  known  to  reach  the  height  of  5:2 
above  low  water  at  the  same  locality. 

From  the  character  of  the  river  there  seems  to  be  no  other  method 
of  improving  it  for  navigable  purposes  than  by  removing  such  obstruc- 
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tions  as  result  from  landslides,  floating  trees,  etc.,  or  by  the  erection  of 
a  lock  and  dam  at  a  suitable  location  to  afford  slack  water  of  sufficient 
depth  at  low  water  to  pass  over  the  shoals  and  rapids  which  during  low 
stages  prevent  navigation.  As  already  stated,  an  estimate  was  made 
for  the  removal  of  snags,  etc.,  and  an  appropriation  for  tbe  purpose  was 
made.  The  recent  act  directing  the  new  survey  also  makes  a  second 
appropriation  for  this  purpose.  Considering  this  fact  and  the  phrase- 
ology of  the  act  concerning  the  survey,  it  appears  to  be  the  intention 
of  Congress  that  an  estimate  of  the  cost  of  slack- water  navigation  to 
McMinnville  should  now  be  submitted.  It  should  be  understood,  how- 
ever, that  the  obstructions  similar  to  those  already  removed  will  con- 
tinue to  form  even  if  the  lock  and  dam  are  constructed,  and  that  to  keep 
the  new  channel  free  from  fallen  trees,  snags,  stumps,  etc.,  a  yearly 
expenditure  will  be  required. 

The  surveys  of  1874  and  1891  supplied  sufficient  information  for  the 
determination  of  all  the  physical  features  of  the  river,  and  it  only 
remained  to  obtain  such  additional  data  as  was  necessary  for  the  selec- 
tion of  the  site  for  the  lock  and  dam  best  adapted  for  accomplishing 
the  improvement  desired.  Beginning  at  the  mouth  of  the  river  and 
passing  up  stream,  the  first  obstruction  to  low-water  navigation  is  a 
short  gravel  bar  near  the  junction  of  the  two  rivers  which  interferes 
with  the  passage  of  steamers  at  extreme  low  water.  The  second  ob- 
i  struction  is  a  ledge  of  saudstone  lying  in  the  bed  of  the  river  near  Mar- 
1  tins  Landing  about  6  miles  from  the  junction.  About  a  mile  above 
this  ledge  the  rapids  of  the  Yamhill  begin,  and  these  extend  a  little 
more  than  a  mile  and  terminate  with  a  low  fall.  Above  the  fall  the 
river  is  free  from  shoals  or  bars  until  within  a  short  distance  of  McMinn- 
ville, where  several  rock  bars  are  found. 

The  following  table,  taken  from  the  report  of  Msg.  K  Michler,  Corps 
of  Engineers,  before  mentioned,  gives  the  fall  in  the  various  sections  of 
the  river: 

Fall  of  river  at  extreme  low  water. 


Difference  of 
levels  in  feet. 


From  McMinnville  (county  bridge)  to  station  23  on  map  (2  miles  east  of  the  town). 

From  McMinnville  to  Lafayette,  above  fall 

From  McMinnville  to  Lafayette,  below  fall  ( fall  3.627  feet) 

From  McMinnville  to  foot  of  rapids  below  Lafayette  Rapids  (fall  5.196  feet) 

From  MoMinn  vil  le  to  Day  ton 

From  McMinnville  to  mouth  of  Yamhill  (junction  of  Willamette) 


3.313 

.426 

3.627 

5.195 

.512 

.5 


3.739 
7.366 
12.561 
13.573 
13.573 


The  gravel  bar  near  the  junction  of  the  two  rivers  being  but  a  slight 
obstruction  to  navigation,  and  it  also  being  possible  to  excavate  a  chan- 
nel of  sufficient  size  through  the  sandstone  ledge  at  Martins  Landing  at 
.small  cost,  it  was  considered  that  the  most  suitable  location  for  the 
lock  and  dam  would  be  at  or  near  the  foot  of  the  rapids.  After  run- 
i  ning  a  line  of  check  levels  from  above  the  falls  at  La  Fayette  to  the 
Jbot  of  the  rapids,  carefully  examining  the  sites  available,  making  bor- 
ings, etc.,  a  point  about  900  feet  below  the  foot  of  the  rapids  has  been 
selected  where  the  dam  and  the  greater  portion  of  the  lock  can  be  given 
a  rock  foundation,  and  the  dam  have  sufficient  length  to  permit  a  ready 
outflow  of  a  head  rise  in  the  river. 

In  the  plan  submitted  the  dam  and  abutment  are  composed  of  tim- 
ber cribs  filled  with  stone  and  properly  sheeted  with  heavy  plank.  The 
dam  is  114  feet  long  with  its  crest  15.3  feet  above  the  level  of  the  low 
water  in  the  river  at  the  time  the  survey  was  made,  which  is  believed 


Digitized  by  VjOOQlC 


3604   REPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMV. 

to  be  about  average  low  water.  This  height  of  dam  will  give  a  depth 
of  at  least  4  feet  at  low  water  to  McMinnville  at  the  county  bridge, 
•except  upon  a  reef  of  rocks  a  short  distance  below  the  bridge  which 
will  be  submerged  but  little  more  thau  2  feet  This  reef  can  be  removed 
without  difficulty  if  navigation  should  require  the  extension  of  the  pool 
to  the  bridge.  The  depth  of  4  feet  is  ample  for  all  steamers  navigating 
the  upper  Willamette  River,  which  rarely  draw  more  than  3  feet.  The 
dimensions  of  these  steamers  are  limited  by  the  locks  at  the  Willamette 
Falls,  Oregon  City,  about  12  miles  above  Portland,  which  are  40  feet 
wide  and  210  feet  long  between  quoin  posts.  The  lock  walls  for  the 
Yamhill  are  designed  to  be  monoliths  of  concrete,  with  the  chamber  40 
feet  wide  and  210  feet  long,  between  quoins,  to  accommodate  boats  of 
the  same  size  as  those  at  Oregon  City.  The  guard  of  the  lock,  or  the 
height  of  the  walls  above  the  crest  of  the  dam,  is  calculated  at  4.7  feet, 
which  is  deemed  sufficient  for  this  locality  where  the  rises  in  the  river 
are  generally  caused  by  back  water.  As  soon  as  the  lock  walls  are 
submerged  by  the  back  water,  boats  can  pass  over  the  dam  in  safety. 
There  will  therefore  be  no  interruptions  to  navigation  throughout  the 
year,  except  those  due  to  floods  in  the  head  waters  of  the  river,  when 
there  is  little  or  no  back  water  from  the  Willamette  River,  a  condition 
which  is  usually  of  short  duration. 

The  following  is  an  estimate  of  the  cost  of  the  lock  and  dam  and  other 
necessary  work  for  making  this  river  navigable  to  McMinnville  for  a 
draft  of  3  J  feet  during  the  entire  year: 

Look  265  feet  long,  40  feet  wide,  with  a  lift  of  15.3  feet : 

Look  walls,  6,415  cnbio  yards  concrete;  lift  and  miter  walls,  166  cnbie 
yards  concrete;  lock  floor,  2  feet  thick,  746  cubic  yards  concrete;  total, 

7,327  cubic  yards,  at  $6 ". $43,962 

Excavation — 

Earth,  2,400  cubic  yards,  at  30  cents 720 

Rock,  800  cubic  yards,  at  $1.25 1,000 

Paving  slope,  1,200  cubic  yards,  at  $1.25 1, 500 

Cofferdam,  445  linear  feet,  at  $6 2,670 

Timber  and  pile  foundation  for  lower  end  of  look,  480  piles  driven  and 

capped,  at  $4 1, 920 

Two  pairs  wooden  gates,  with  valves  for  filling  lock,  gate  anchorages, 
and  machinery  for  operating  gates 3,500 

•  55,272 
Dam  and  abutment : 

Excavation,  earth,  1,250  cubic  yards,  at  30  cents 375 

Timber,  107,000  feet,  B.M.,  at  $12 1,284 

Rock  filling  and  riprap,  2,000  cubic  yards,  at  $1.25 2,500 

,    Drift  bolts,  4,000  pounds,  at  5  cents 200 

Spikes,  6  kegs,  at  $10 60 

4,419 

Land  and  residence  for  lock  keeper 2,000 

Excavating  a  channel  through  rock  bar  near  Martins  Landing,  60  feet  wide 
and  4  feet  deep  at  low  water,  700  cubic  yards  rook,  at  $1.25.. 875- 

SUMMARY. 

Lock 55,272 

Dam 4,419 

Land  and  residence  for  lock  keeper 2,000 

Channel  near  Martins  Landing..... 875 

62,566 
Engineering  and  contingencies 6,434 

Total 69,000 

It  will  be  observed  in  the  estimate  that  it  is  proposed  to  make  the 
floor  of  the  lock  and  the  lift  and  miter  walls  of  concrete.    It  may  be 
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found  more  economical  in  constructing  such  a  small  lock  to  make  these 
parts  of  wood,  and  this  material  may  serve  as  well,  but  the  estimate  is 
based  on  concrete  to  provide  for  contingencies  that  may  arise  when  the 
pit  for  the  lock  is  excavated. 

Very  respectfully,  your  obedient  servant, 

J  as.  0.  Post, 
Major ',  Corps  of  Engineers,  U.  S.  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Ohief  of  Engineers,  U.  8.  A. 
(Through  Col.  G.  H.  Mendel  1,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.) 

U.  S.  Engineer  Office, 
San  Francisco,  Cal,  March  13,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  recommended. 

G.  H.  Mendell? 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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SURVEY  OF  COLUMBIA  RIVER  BELOW  TONGUE  POINT,  BY  WAY  OF  THE 
SOUTHERN  CHANNEL  IN  FRONT  OF  ASTORIA,  OREGON. 

United  States  Engineer  Office, 

Portland,  Oreg.,  May  25, 1895. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  25, 1894,  *  *  *  I  beg  to  submit  the  following 
report  upon  the  survey  of  the  " Columbia  River  below  Tongue  Point, 
by  way  of  the  southern  channel  in  front  of  Astoria,"  provided  for  in 
river  and  harbor  act  of  August  17, 1894. 

The  survey  designated  by  the  act  was  understood  to  include  all  that 
portion  of  the  Columbia  River  known  as  the  southern  channel,  and 
which  begins  nearly -opposite  Tongue  Point  and  extends  along  the  front 
of  Astoria  to  Smiths  Point,  a  distance  of  5£  miles.  This  channel  forms 
the  only  navigable  connection  for  vessels  of  deep  draft  between  the 
Columbia  River  above  Tongue  Point  and  the  sea.  It  appears  on  the 
chart  of  Vancouver,  dated  1792,  and  is  believed  to  have  existed  con- 
tinuously since,  as  it  is  shown  on  all  charts  made  from  subsequent 
surveys,  although  the  latter  indicate  that  the  channel  has  varied  some- 
what from  time  to  time  in  location,  width,  and  depth.  During  the  last 
few  years  the  movement  of  the  sands  has  been  developing  a  short  turn 
in  the  channel  about  a  mile  below  Tongue  Point,  causing  considerable 
difficulty  to  navigation.  This  difficulty  has  lately  become  so  great  that 
Congress  was  asked  to  provide  for  a  survey  of  the  channel  with  a  view 
of  improving  it  and  increasing  its  capacity  fbr  the  accommodation  of 
the  large-sized  vessels  now  engaged  in  the  commerce  of  the  Columbia 
River. 

The  field  work  of  the  survey  was  commenced  in  October,  1894,  and 
was  completed  in  the  following  month,  and  the  results  obtained  are  shown 
on  the  inclosed  map.  Several  lines  of  soundings,  extending  from  the 
south  channel  across  the  river  to  the  Washington  shore,  have  also  been 
plotted  for  a  better  understanding  of  the  subject. 
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By  reference  to  the  map  it  will  be  observed  that  the  southern  channel 
begins  at  the  deep  pocket  in  the  vicinity  of  Tongue  Point,  and,  follow- 
ing a  southwesterly  course,  passes  in  front  of  the  wharves  of  Astoria. 
After  leaving  the  deep  pocket  the  channel  is  narrow  and  fairly  straight 
for  the  first  mile,  and  nowhere  less  than  23  feet  in  depth  at  the  average 
of  the  lowest  low  water.  At  the  termination  of  this  distance  there  is 
a  sudden  deflection  to  the  right  and  then  to  the  left  to  pass  around  the 
rocky  reef  upon  which  the  ship  Sylvia  de  Orasse  was  wrecked  in  1849. 
At  this  locality  the  shoalest  water  in  the  eutire  channel,  19  feet  referred 
to  the  same  plane,  is  encountered.  Beyond  this  point  the  width  and 
depth  gradually  increase,  and  the  direction  is  nearly  straight  through- 
out the  remainder  of  the  distance  surveyed. 

A  careful  comparison  with  the  latest  chart  of  this  channel — that  of 
the  Coast  and  Geodetic  Survey  of  1889 — shows  that  material  changes 
have  taken  place  since  that  date.-  The  head  of  the  shoal  separating 
the  upper  end  of  the  channel  from  the  deep  pocket  has  moved  in  a 
southwesterly  direction  1,000  feet,  and  at  the  same  time  has  become 
narrower  by  the  wearing  away  of  its  northern  side.  The  southern 
channel  throughout  the  first  mile  is  nearly  the  same  in  position  and  in 
width  as  it  was  in  1889,  though  it  is  at  present  somewhat  deeper.  At 
the  end  of  this  mile,  or  near  the  Sylvia  de  Grasse  Reef,  the  channel, 
while  nearly  the  same  in  position  as  formerly,  has  become  contracted 
by  the  extension  of  the  shoal  on  its  north  side  to  nearly  one-half  its 
former  width,  it  being  now  only  200  feet  wide  between  the  18-foot  con- 
lours*  The  depth  has  also  diminished  from  1  to  1J  feet,  and  I  am 
informed  that  at  the  present  timQ  it  is  only  possible  for  the  long  deep- 
draft  vessels  frequenting  the  port  of  Portland  to  make  this  turn  at 
high  water,  and  even  then  only  at  great  risk  of  going  ashore  or  of 
striking  the  wharves  opposite  this  locality.  Below  the  Sylvia  Reef  the 
channel  has  chauged  but  little  in  position,  but  its  width  between  the 
18-foot  contours  has  diminished  from  50  to  250  feet,  the  depth  remain- 
ing practically  the  same.  Considered  as  a  whole,  the  channel  has 
therefore  deteriorated  considerably  since  1889. 

To  the  north  of  the  south  channel  there  is  shown  on  all  charts  of 
this  portion  of  the  river  what  is  known  as  the  middle  channel.  The 
deep  pocket  at  Tongue  Point  forms  the  upper  portion  of  this  channel, 
and  from  this  it  follows  a  westerly  direction  and  'joins  the  deep  water 
opposite  Fort  Stevens,  north  of  what  is  called  Desdemona  Sands.  It 
has  never  been  available  for  commerce,  owing  to  the  shifting  character 
of  its  lower  or  western  portion,  caused  by  the  heavy  ocean  swells  which 
cross  the  bar  at  the  mouth  of  the  river  and  break  upon  the  shoals  at 
its  junction  with  the  deep  water.  The  latest  survey  of  this  channel ! 
-was  made  by  this  office  in  1891,  and  its  location,  width,  and  depth  as 
then  determined  has  been  compared  with  the  results  of  the  recent  sur- 
vey to  ascertain  what  changes,  if  any,  have  taken  place,  and  to  account, 
if  possible,  for  the  deterioration  of  the  south  channel.  This  comparison 
shows  that  the  pocket  at  the  upper  end  of  the  channel  has  increased, 
in  width  about  1,000  feet  by  the  erosion  of  the  shoal  separating  it  from! 
the  south  channel.  The  length  of  the  pocket,  indicated  by  the  position 
of  the  18-foot  and  30-foot  contours,  is  practically  unchanged,  but  tlic 
24-foot  contour  has  moved  westward  10,000  feet.  The  lower  end  of  th« 
channel  and  the  bar  caused  by  the  action  of  the  waves,  upon  whicl 
there  is  but  15  feet  at  the  mean  of  the  lowest  low  waters,  remains  aboul 
the  same.  It  is  evident  from  the  condition  of  this  channel  that  tin 
large  volume  of  water  voided  by  it  during  ebb  tide  becomes  distributed 
.over  the  shoals  and  passes  into  the  deep  water  opposite  Port  SteveuJ 
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through  the  several  small  channels  indicated  on  the  map  of  the  survey. 
The  only  one  of  these  latter  channels  worthy  of  special  mention  is  one 
that  seems  to  have  been  formed  since  the  survey  of  1891,  and  which 
crosses  the  shoal  between  the  middle  channel  and  the  south  channel  in 
a  southwesterly  direction  and  joins  the  south  channel  about  half  a  mile 
below  the  Sylvia  de  Grasse  Ledge. 

At  the  present  time  it  is  doubtful  if  this  channel  has  exerted  much 
influence  in  causing  the  changes  that  are  shown  to  have  taken  place 
in  the  upper  portion  of  the  south  channel,  but  should  it  continue  to 
deepen  and  a  larger  portion  of  the  tidal  flow  pass  through  it,  so  that 
it  becomes  a  navigable  channel,  there  is  no  doubt  that  it  will  seriously 
affect  the  navigability  of  the  present  south  channel,  and  it  may  cause 
shoals  to  form  in  front  of  about  one  half  the  water  front  of  Astoria. 

To  ascertain  the  direction  of  the  tidal  currents  between  Tongue 
Point  and  Smiths  Point,  several  double  floats  were  placed  in  the  chan- 
nel off  Tongue  Point  at  intervals  across  the  head  of  the  pocket  about 
two  hours  after  high  water,  and  similar  floats  were  placed  in  the  channel 
opposite  Smiths  Point  about  two  hours  after  low  water.  The  direction 
and  mean  velocity  of  each  of  these  floats  are  indicated  on  the  survey 
map.  It  will  be  observed  from  these  that  on  the  ebb  tide  an  eddy 
seems  to  be  formed  below  Tongue  Point,  as  the  float  nearest  shore, 
after  proceeding  downstream  some  distance,  returned.  This  eddy  was 
observed  to  continue  till  very  nearly  the  last  of  the  ebb  tide.  The  next 
two  floats  in  their  order  from  shore  moved  in  a  southwesterly  direction 
and  crossed  near  the  upper  end  of  the  shoal,  separating  the  middle 
channel  from  the  south  channel,  and  afterwards  continued  in  the  latter. 
The  remainder  of  the  floats  followed  nearly  the  direction  of  the  middle 
channel.  Upon  the  flood  tide  the  floats  indicated  a  strong  tendency  of 
the  flood  currents  coming  up  the  south  channel  to  spread  over  the  shoals 
to  the  north  of  it,  none  of  the  floats  passing  entirely  through  the  present 
south  channel. 

The  present  project  for  improvement  of  the  Columbia  and  Willa- 
mette rivers  between  Portland  and  the  sea  contemplates  securing  a  low- 
water  depth  of  25#feet  throughout  this  distance.  The  south  channel 
in  front  of  Astoria  is  a  necessary  part  of  this  deep  channel,  and  its 
improvement  was  proposed  when  the  project  was  submitted  in  1891. 
Apparently  at  that  time  there  was  but  little  work  considered  necessary 
in  order  to  obtain  the  required  depth  in  this  channel,  as  only  a  small 
item  for  dredging  at  this  locality  is  included  in  the  estimate.  The 
deterioration  of  the  channel  developed  by  the  present  survey  render 
additional  work  necessary  at  the  present  time,  and  it  is  proposed  in 
making  the  improvement  to  open  a  waterway  in  front  of  Astoria  25  feet 
deep  and  250  feet  wide  at  the  bottom  in  accordance  with  the  general 
project  for  the  river.  This  will  include  opening  a  more  direct  channel 
of  these  dimensions  from  Tongue  Point  to  below  the  wreck  of  the  Sylvia 
de  Grasse  by  dredging  and  the  removal  of  the  outer  portion  of  the 
Sylvia  de  Grasse  Ledge.  The  proposed  new  channel  is  located  upon  the 
map  of  the  survey. 

It  will  be  observed  by  referring  to  this  map  that  some  of  the  floats 
on  both  the  flood  and  ebb  tides  crossed  the  head  of  the  shoal,  separat- 
ing the  middle  and  south  channels,  and  followed  nearly  the  general  direc- 
tion proposed  for  the  new  channel.  In  view  of  this  fact  it  is  believed 
that  the  tidal  currents  will  maintain  the  new  channel  after  it  is  once 
thoroughly  opened,  and  the  portion  of  the  Sylvia  de  Grasse  Ledge,  now 
obstructing  the  channel,  is  removed. 
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The  following  is  an  estimate  of  the  cost  of  the  improvement  proposed 


ESTIMATE. 


Dredging  channel  250  feet  wide,  355,000  cnbic  yards  sand,  at  10  cents $35.  .W 

Removing  portion  of  Sylvia  de  Qrasse  Ledge,  12,500  cnbic  yards  rock,  at  $6. .    V>,  tfu 

Engineering  and  contingencies,  10  per  cent 11 '00 

Total 121  V* 

The  following  maps  are  herewith  inclosed : 
Map  of  survey  of  1894. 

Hap  showing  comparison  of  contours  of  surveys  of  1889  and  l&l 
with  those  of  1894. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major j  Corps  of  Enginem. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer. 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal.9  June  1,  169% 
Bespectfully  forwarded  to  the  Chief  of  Engineers. 
The  importance  of  this  channel  and  the  necessity  of  increasing  its 
capacity  by  enlarging  the  circulation  of  tides  are  clearly  shown  in  this 
report. 
The  measures  proposed  for  the  improvement  are  recommended. 
This  channel  is  the  thoroughfare  for  large  local  and  foreign  commerce, 
and  its  importance  makes  the  improvement  worthy  to  be  done  by  the 
Government. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  JJivision  Engineer. 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 


REPORT  OF  LIEUT.  COMMANDER  DANIEL  DELEHANTY,  UNITED  STATES 
NAY  I,  SUPERVISOR  OF  THE  R  ARBOR  OF  NEW  YORE,  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  SO,  1896. 

Office  of  the  Supervisor 

of  the  Harbor  of  New  York, 

New  York,  July  9, 1895. 

General  :  I  have  the  honor  to  submit  herewith  a  report  of  the  duties 
and  operations  of  this  office  for  the  fiscal  year  ending  June  30, 1895; 
also  an  estimate  of  the  amount  required  for  the  fiscal  year  ending  June 
30,1897. 

The  chief  obstacle  in  the  way  of  a  complete  and  necessary  change 
in  the  methods  of  protecting  this  harbor -against  the  deposit  of 
obstructive  and  injurious  material  is  the  present  unqualifiedly  bad 
system  for  the  final  disposition  of  the  city  refuse.  So  long  as  it  is 
continued  it  is  impossible  to  effect  the  reforms  this  office  has  in  view 
of  recommending  pertaining  to  the  disposition  of  the  enormous  amount 
of  so-called  waste  material  that  is  annually  transported  over  these 
waters  and  deposited  at  the  mouth  of  the  harbor  to  the  injury  of  the 
channels. 

Authority  is  vested  in  this  office  to  prescribe,  the  limits  within  which 
it  shall  be  unlawful  to  deposit  this  material.  The  limit  might  be  fixed 
at  such  a  distance  seaward  from  the  mouth  of  the  harbor  as  to  amply 
protect  the  channels,  but  the  character  and  type  of  boats  used  are 
such  as  to  preclude  their  venturing  sufficiently  far  from  the  coast  under 
all  conditions  of  weather. 

The  solution  of  the  difficulty  lies  in  the  utilization  of  this  material 
for  filling-in  purposes.  There  are  large  areas  of  partially  submerged 
lands,  conveniently  located,  that  might  be  economically  reclaimed  with 
it  and  to  the  protection  of  the  harbor  and  the  advantage  of  this  com- 
munity. I  am  clearly  of  the  opinion  that  to  accomplish  this,  with  little 
or  practically  no  opposition,  it  is  only  necessary  for  the  city  authorities 
to  take  the  fnitiative  in  the  disposition  of  the  city's  refuse. 

This  office  has  persistently  labored  to  this  end,  and  in  July  last  the 
mayoi  conceded  the  importance  of  its  representations  and  took  prompt 
action  in  the  matter  by  appointing  an  advisory  commission  to  examine 
into  and  report  on  the  sulyect. 
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With  the  approval  of  the  Honorable  Secretary  of  War  I  accepted 
invitation  extended  in  the  following  letter: 

City  of  New  York,  Office  of  the  Mayor,  July  26,  J^ 
Hon.  Framklut  Edsox,  Thomas  L.James,  Lieutenant- Commander,  C  <?.  \avy,  Ran 

Dklehaxty.  Charles  G.  Wilson,  President  of  Board  of  Health,  and  Commiss. 

William  S.  Andrews. 

Gentlemen:  I  have  to  ask  your  cooperation  as  citizens  and  officials  in  the  in/ 
taut  work  of  examining,  as  an  advisory  commission,  into  the  subject  of  the  t 
disposition  of  the  refuse  of  this  city.  The  disposition  of  the  street-cleaning  rer 
the  ashes  and  garbage  of  so  large  a  community,  presents  one  of  the  most  difficult  j>- 
lems  of  city  government.  The  present  system  is  uncertain  and  expensive. 
addition  to  being  far  from  satisfactory  in  its  results  as  affecting  the  health  and  < 
fort  of  the  people.  Even  when  the  greatest  efficiency  has  been  reached  in  t 
service  there  continued  to  be  complaints  of  the  accompanying  nuisance  and  <La._ 
to  some  parts  of  our  city,  or  its  vicinity,  or  to  our  commercial  interests. 

It  is,  in  my  opinion,  within  the  reach  of  science  to  remedy  these  evils  in  thesr  ti 
of  progress  and  improvement  in  every  direction.    There  must  be  the  possibili's  | 
devising  a  way  to  collect  and  remove  the  waste  material  of  the  city  without  niu- 1 
or  danger  to  health  or  menace  to  commerce;  a  way  to  consume  or  dispose  of  it.  tv  i 
if  there  may  not  be  a  way  to  utilize  some  or  all  of  it. 

If  your  investigation  should  result  in  a  recommendation  in  favor  of  cremation  <  I 
street  refuse,  the  best  and  most  effective  system  should  be  the  one  adopted.  A  *  j :i 
ful  examination  of  each  will  be  necessary* to  determine  what  system,  if  any.  sb-  ! 
be  recommended  for  the  exceptional  conditions  of  this  great  and  growing  popular    i 

No  greater  public  service  can  be  done  than  would  result  from  your  successful  <  ■  i 
sideration  of  this  question.  A  report  upon  the  facts  and  such  suggestions  as  :j 
inquiry  develops  would  of  itself  be  of  great  value  to  the  city.  I  shall  direct  t. 
the  various  city  departments  extend  to  your  commission  every  possible  facility  ' 
your  work.  The  mayors  office  is  at  your  disposal  for  a  meeting  of  organization  iii 
conference  at  any  time  you  may  agree  upon  and  designate. 
Very  truly  yours, 

THOS.  F.  GlLROY,  3/atfur 

The  commission  organized  in  the  mayor's  office  August  1,  ISM 
The  subsequent  meetings  were  held  in  the  office  of  the  supervisor  i 
the  harbor,  the  investigations  extending  over  a  period  of  nearly  to  i 
months. 

After  the  first  meeting  of  the  commission  the  public  was  not  i  fit i 
through  the  daily  press  that  all  schemes  for  the  final  disposition  of  ti 
city's  refuse  would  be  received  and  carefully  examined.  In  response  ;i 
this  notification  seventy  different  schemes  were  submitted,  in  idoi 
cases  accompanied  with  complete  drawings  of  proposed  plants  or  <i 
those  in  actual  operation.  Twenty -one  of  t  hese  were  rejected  as  impra ! 
ticable,  and  the  projectors  of  the  remaining  forty-nine  were  invited  i 
ap)>ear  before  the  commission  at  specified  dates  to  explain  in  detail  tit 
merits  and  workings  of  their  respective  systems. 

It  was  an  evidence  of  the  widespread  interest  in  the  subject  th  i 
forty-five  different  parties,  from  all  sections  of  the  country  and  fivj 
foreign  countries,  representing  as  many  different  schemes,  appear*-! 
before  the  commission  and  were  accorded  hearings.  From  this  souro 
much  valuable  information  was  obtained,  which  was  supplemented  ' 
voluminous  and  exhaustive  reports  furnished  by  Lieut.  Command-! 
W.  S.  Cowles,  the  naval  attache  of  the  United  States  embassy  at  ti 
Court  of  St  James,  on  the  methods  employed  in  the  various  vestries  I 
London  and  Liverpool.  In  addition,  applications  were  made  by  ti  i 
commission  to  the  local  boards  of  health  and  to  the  mayors  of  all  til 
cities  in  the  United  States  where  modern  methods  were  known  to  b! 
employed  in  disposing  of  the  refuse  for  information  concerning  ti 
merits,  detects,  and  cost  of  the  systems  in  use,  and  this  was  in  mo 
cases  satisfactorily  furnished.  A  member  of  the  commission,  the  Hot 
orable  Thomas  L.  James,  made  a  personal  inspection  of  the  plants  i 
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operation  in  Liverpool,  Manchester,  Bristol,  and  tbe  Chelsea  Parish  of 
London,  Great  Britain. 

A  vast  amount  of  information  was  acquired  from  these  sources,  which 
was  materially  added  to  by  the  commission  personally  inspecting  the 
plants  in  operation,  the  conditions  under  which  they  were  operated,  and 
results  in  Boston,  Montreal,  Chicago,  St.  Louis,  Atlanta,  Cincinnati, 
Allegheny,  Philadelphia,  Wilmington,  Del.,  Yonkers,  Coney  Island,  and 
Carnarsie,  Long  Island. 

The  most  important  conclusion  of  the  commission,  so  far  as  the  inter- 
ests of  this  harbor  are  concerned,  was  its  emphatic  disapproval  of  depos- 
iting the  refuse  at  sea,  which  it  pronounced  u  reprehensible  from  every 
point  of  view."  It  also  condemned  as  "unqualifiedly  bad"  the  present 
system  of  loading  the  refuse  boats,  which  is  responsible  in  a  large  degree 
for  the  serious  defilement  and  injury  to  these  waters. 

The  numerous  recommendations  of  the  commission,  if  adopted,  will 
prove  of  great  benefit  to  the  harbor,  and  as  the  public  interest  in  the 
.  matter  is  widespread  there  is  every  promise  of  an  early  inauguration  of 
these  much  needed  reforms. 

In  addition  to  the  city  refuse,  permits  are  issued  during  the  year  for 
,  the  deposit  off  the  entrance  to  the  harbor  of  about  5,000,000  cubic  yards 
of  dredged  material  from  city  improvements. 

It  requires  unceasing  vigilance  on  the  part  of  the  entire  force  of  this 
office  to  insure  the  deposit  of  this  material  at  the  designated  point 
where  it  can  work  the  least  injury  to  the  channels. 

As  a  rule,  the- employees  of  those  engaged  in  this  business  resort  to 
every  subterfuge  to  evade  the  law,  and  there  are  good  reasons  for  believ- 
ing that  the  employers  not  infrequently  encourage  the  commission  of 
these  illegal  practices. 

It  was  a  custom  for  the  tows  to  take  advantage  of  thick  weather, 
deposit  their  loads  in  the  harbor,  and  return  the  permit  to  this  office  with 
the  indorsement  "not  used,"  or  with  the  explanation  that  they  had  failed 
to  meet  the  patrol  boat.  Abundant  reasons  existed  for  believing  that 
scows  frequently  discharged  part  of  their  loads  within  the  harbor  and 
proceeded  with  the  remainder  to  the  proper  point  of  deposit  in  order  to 
render  towing  easier. 

Another  evil  which  required  serious  attention  was  the  practice  of  tow- 
ing back  into  the  harbor  loaded  or  partially  loaded  scows  which,  owing 
to  defective  machinery  or  refractory  material,  could  not  be  promptly 
dumped  at  the  dumping  point,  but  which  was  subsequently  deposited 
inside  the  harbor.  These  unlawful  acts  were  so  common  that  the  results 
were  a  serious  menace  to  the  harbor  and  a  wholly  indefensible  expense 
to  the  Government  annually  for  dredging. 

To  check  these  evils  and  enforce  a  compliance  with  the  law  it  was 
essential  to  devise  a  system  by  which  this  office  should  know  absolutely 
each  day  the  number  or  names  of  all  dumpers  and  scows  loaded  within 
the  harbor,  and  to  keep  track  of  them  until  they  had  unloaded  at  the 
points  designated  on  their  respective  permits. 

As  a  large  proportion  of  the  dredging  is  being  done  by  the  Govern- 
ment, under  Lieut.  Col.  G.  L.  Gillespie,  of  the  Engineer  Corps,  U.  S. 
Army,  an  arrangement  was  entered  into  with  this  officer  in  which  he 
agreed  to  disapprove  the  claims  for  payment  for  such  dredging  where 
the  material  was  shown  by  this  office  not  to  have  been  deposited  at  the 
points  designated  on  the  permits.  To  secure  the  necessary  evidence 
blank  forms  were  furnished  by  this  office  to  Colonel  Gillespie's  inspect- 
ors on  the  various  dredges,  which  they  are  required  to  fill  in  at  the 
close  of  each  day's  work,  specifying  the  number  or  name  of  every 
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damper  "fully  loaded"  01  " partially  loaded,"  mailing  the  report  inn 
diately  to  this  office. 

On  the  applications  for  permit  to  deposit  this  material,  made  by  \ 
contractors,  the  numbers  of  the  dumpers  are  required  to  tally  ^ ; 
those  reported  by  the  inspectors,  and  these  numbers  are  again  cheek- 
iu  the  lower  bay,  in  the  Vicinity  of  the  mad  buoy,  by  the  deputy  insist 
ore  on  board  the  patrol  boats  of  this  office  with  the  numbers  of  t_ 
dumpers  composing  the  tows. 

By  these  means  a  continuous  record  is  kept  of  every  dumper  fin 
the  time  of  receiving  its  full  or  partial  load  to  the  time  of  deposit 
buoy.  Discrepancies  are  revealed  at  a  glance  over  the  record  bo» 
kept  in  this  office.  The  checkage  of  payments  has  had  a  salutary  efir 
on  the  contractors,  and  no  difficulty  is  experienced  in  holding  the  Go 
ernment  inspectors  up  to  a  strict  performance  of  their  duty. 

The  transportation  of  New  York  City  refuse  has  been  a  fruitful  sourc 
of  trouble  and  complaint.  A  large  part  of  it  is  carried  on  deck  seo*i 
to  the  place  of  deposit,  which  is  now  outside  of  Sandy  Hook  light-si  i 

These  scows  are  unloaded  by  manual  labor.  They  are  unoomfortab i 
and  unsafe  in  a  sea  way,  and  as  it  requires  three  hours  to  discharge  i 
fully  loaded  scow,  the  crews,  iu  order  to  shorten  their  stay  outside,  to  i 
advantage  of  every  opportunity  to  unload  en  route,  to  the  serious  detT: 
ment  of  the  harbor  and  beaches. 

There  was  much  difficulty  experienced  in  breaking  up  this  practit  i 
Finally  an  arrangement  was  made  between  this  office  and  the  comm: 
sioner  of  the  department  of  street  cleauing,  by  which  the  commissions 
was  to  enforce  the  rule  that  all  the  implements  for  unloading  shorn 
be  kept  uuder  lock  and  key  until  the  proper  time  for  delivery,  and  i 
refuse  to  pay  the  contractor  for  unloading  any  scow  which  had  bw 
discharged  wholly  or  in  part  within  the  limits  of  the  designated  poLi 
of  deposit.  In  addition  the  deputy  inspectors  on  the  patrol  boats  * 
this  office  were  instructed  to  summarily  arrest  the  captain  of  any  s<v 
on  which  the  law  was  violated  in  their  presence. 

In  foggy  or  thick  weather  it  was  almost  an  invariable  practice  ti 
these  scows  and  the  city  dumpers  to  dump  short  without  danger  < 
detection,  but  I  believe  there  is  now  no  possibility  of  this  being  don 
henceforth,  as  the  commissioner  of  the  street  cleaning  department,  u 
my  recommendation,  has  given  me  his  assurance  that  no  payment  wil 
be  made  for  towage  in  cases  where  the  towboats  fail  to  report  wi:l 
their  tows  to  the  captain  of  the  lightship;  and  as  the  captain  of  tli 
lightship  makes  daily  report  to  this  office  the  check  is  complete. 

The  strict  enforcement  of  these  rules  is  manifest  in  the  notieeal 
improvement  in  the  condition  of  the  harbor,  especially  in  the  lower  b;»; 

The  remainder  of  the  material  requiring  close  supervision  consists  (I 
dredgings  under  private  contract  and  debris  from  city  improvements 
technically  known  as  cellar  dirt.  This  duty  devolves  on  the  two  stea'j 
launches  Active  and  Alert  and  the  naphtha  launch.  The  two .first-me  i 
tioned  boats  cover  the  North  and  East  rivers,  western  end  of  Loi  | 
Island  Sound,  and  upper  bay,  while  the  naphtha  launch  patrols  ti! 
Kills,  Princes  and  Newark  bays,  and  tributary  waters.  These  boats  an 
useful  in  many  ways  in  detecting  and  preventing  violations  of  thela<i 
They  are  employed  usually  in  daytime,  and  at  night  when  deeme 
advisable.  It  would  be  of  great  advantage  if  they  were  somewh 
larger,  so  that  their  crews  might  be  increased  and  quartered  on  boar 
and  the  boats  used  continuously  to  watch  the  cellar  dirt  and  dumper 
employed  in  other  than  Government  work. 
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The  cellar  dirt  has  been  a  constant  source  of  trouble.  As  it  con- 
tained more  or  less  floatable  refuse  its  deposit  at  the  mud  buoy  worked 
to  the  injury  of  the  harbor,  and  the  necessity  of  depositing  it  farther 
seaward  was  manifest.  As  such  action  necessarily  entailed  increased 
expense  on  the  contractors,  I  endeavored  to  avoid  taking  it.  After  a 
careful  investigation  of  the  subject  a  satisfactory  arrangement  was 
entered  into  with  the  contractors,  in  which  they  agreed  to  separate  the 
floatable  refuse  from  the  cellar  dirt  and  dispose  of  it  properly,  accom- 
panying each  application  for  a  permit  with  a  certificate  that  the  dump- 
ers were  free  from  floatable  refuse.  For  a  time  this  worked  with  good 
results,  but  through  carelessness,  or  possibly  on  account  of  the  cost  and 
trouble  of  separation,  the  agreement  in  most  cases  was  practically  dis- 
regarded, resulting  in  a  foul  condition  of  the  harbor  and  frequent  com- 
plaints of  the  nuisance  to  this  office.  To  correct  the  evil  the  regulations 
governing  the  deposit  of  city  refuse  were  applied  to  the  cellar  dirt,  the 
point  of  deposit  being  southeast  of  Sandy  Hook  Light-ship.  In  order  to 
enforce  this  regulation  it  will  be  necessary  to  have  an  additional  patrol 
tug  on  duty  at  night,  and  this  will  be  done  in  a  few  days,  as  soon  as  the 
Argus,  which  is  now  under  repairs,  is  available. 

Among  the  important  cases  of  illegal  dumping  prosecuted  by  the 
United  States  district  attorney  for  the  southern  district  of  New  York 
was  that  of  John  Ansbro,  the  captain  of  the  tug  P.  H.  Wise.  He  was 
indicted  on  October  9, 1894,  for  violations  of  the  act  of  June  29, 1888, 
passed  to  prevent  illegal  dumping  in  the  harbor  of  New  York  and  in 
the  adjacent  waters.  The  indictment  set  out  three  offenses.  The  case 
was  tried  before  Judge  Benedict  and  a  jury  in  the  circuit  court  in  this 
district  on  October  24  and  25,  and  the  defendant  was  convicted  on  the 
second  count  of  the  indictment  of  having  unlawfully  dumped  mud  at 
a  place  other  than  that  designated  in  the  permit  issued  to  him  by  the 
supervisor.  After  a  motion  in  arrest  of  judgment  had  been  argued  and 
denied,  the  defendant  was  sentenced  on  December  20, 1894,  to  six  months 
imprisonment.  He  gave  bail  and  appealed  to  the  Supreme  Court  of  the 
United  States.  The  case  is  now  on  the  docket  of  the  Supreme  Court, 
and  has  been  advanced  for  a  hearing  at  the  next  term  of  the  court. 

On  the  20th  of  August  last,  while  the  steam  launch  Alert  was  on  duty 
in  the  North  River,  the  ferryboat  Fanwood,  belonging  to  the  New  Jersey 
Central  Railroad,  ran  into  and  sank  her  off  Pier  13.  Under  agreement 
with  the  underwriters  of  the  Fanwood  I  immediately  made  arrange- 
ments for  raising  the  boat,  the  liability  for  cost  and  damages  to  be 
determined  by  the  courts. 

The  district  attorney  for  the  southern  district  of  New  York,  under 
instructions  from  the  Solicitor  of  the  Treasury,  filed  a  libel  in  admiralty 
against  the  Fanwood  on  September  8, 1894.  The  case  was  tried  in  the 
district  court  before  Judge  Brown  on  March  13, 1895.  On  March  22  the 
judge  rendered  his  decision,  dividing  the  damages,  and  an  order  was 
made  referring  it  to  Commissioner  Lyman  to  take  proof  of  the  damages. 
I  submitted  a  statement  showing  the  expenses  incurred  in  raising  and 
repairing  the  Alert .  The  proctors  for  the  owners  of  the  Fanwood  offered 
to  pay  $600  in  settlement,  and  on  the  recommendation  of  the  district 
attorney  the  Solicitor  of  the  Treasury  recommended  the  acceptance  of 
the  offer  to  the  Secretary  of  the  Treasury. 

The  owners  of  the  Fanwood  have  deposited  the  money  in  the  sub- 
treasury,  and  have  sent  their  petition  to  compromise  the  case  to  the 
Secretary. 

By  act  of  Cougress  approved  August  18, 1894,  $45,000  was  appro- 
priated for  the  purchase  or  construction  of  a  steam  tug  for  this  office. 
After  duly  advertising  for  proposals  for  construction  of  same  the  con- 
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tract  was  awarded  on  November  2, 1894,  to  John  fl.  Dialogue  &  Soil  * 
Camden, N.J.    This  boat  was  launched  March  11  and  named  DamV  < 
Lamont,  was  delivered  to  this  office  on  April  27,  1895,  and  immediate 
assigned  to  patrol  duty. 

By  act  of  Congress  approved  March  2, 1895,  $45,000  was  approjr  ! 
ated  for  the  purchase  or  construction  of  a  steam  tug  for  this  office,  t 
appropriation  to  be  immediately  available.    In  view  of  the  fact  that 
appropriation  was  made  for  the  maintenance  of  this  vessel  I  dem- 
it advisable  to  delay  the  construction  in  order  that  the  boat  should  l 
be  completed  until  after  Congress  again  assembles. 

The  plans  and  specifications  for  this  boat  are  about  completed,  ai 
proposals  will  be  duly  advertised  for  during  the  present  month. 

With  this  increased  force  to  guard  the  harbor  I  feel  confident : 
protection  against  illicit  dumping  will  be  assured. 

There  has  been  moved  and  deposited  into  the  waters  outside  the  h  J 
bor,  at  properly  designated  places  and  behind  bulkheads  in  the  ne;r  i 
borhood  of  New  York,  during  the  fiscal  year  ending  June  30, 1895,  tn 
amount  of  8,952,453  cubic  yards  of  material — mud,  city  refuse,  garha. 
cellar  dirt,  ashes,  acids,  lime,  and  other  material — as  per  the  followk  j 
recapitulation : 


PUce  of  deposit 


Kind  of  material.  t  Am.. 


Mad  buoy Mud,  etc '     4.^  . 

Scotland  Li ffht-ahip. 


Sandy  Hook  Lightship. 

Long  Island  Sound 

North  Biver 


do. 

City  refuse,  etc 9.-7"  j 

Mud,  etc '  :&•.: 

Dirt,  ashes, etc.,  behind  bulkheads  and  on  shore  10  l 
for  filling.                                                                   1 

do 1  &■  1 

do '  *v  -i 

....do I  .*< 

do 1  5t.  I 

--..do '  H 

do 1  9?H 

do 1  ? -i 

— do ■  iv, 

Hackensack  River 1 do I  1 ,  1 

Arthur  Kills ' do ■  7.* 

Shoal  Harbor,  New  Jersey 1 do ". »  i 

Barren  Island 1  Dead  animals,  etc.,  on  shore  in  store 1  46  ] 


East  Hirer 

Harlem  Rirer 

New  York  Bay 

Passaic  Hirer 

Newark  Bay 

Btaten  Island  Sound 
Shrewsbury  Rirer. . 
South  Rirer,  New  Jersey 


Total 1      g,95:M 

Permits  issued,  10,050. 

From  the  foregoing  statement  it  will  be  seen  that  8,176,647  cult 
yards  of  mud,  city  refuse,  etc.,  was  deposited  near  the  mouth  of  rii 
harbor,  and  775,806  cubic  yards  of  cellar  dirt,  ashes,  and  other  inoftVi 
sive  material  was  used  for  filling  in  behind  bulkheads,  reclaiming  laud 
etc.,  for  which  special  permits  were  issued. 

The  following  is  a  statement  of  the  appropriation  made  for  "prevt-i 
tion  of  obstructive  and  injurious  deposits  within  the  harbor  and  ariii 
cent  waters  of  New  York  City,"  1895: 

For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  ex- 
penses of  office $15,000.00 

Expended  to  July  1,  1895 $14,117.01 

Outstanding  liabilities 504.66 

14,621.67 


For  pay  of  crew  and  maintenance  of  steamer  Argus 8, 000. 00 

Expended  to  July  1,  1895 6,230.18 

Outstanding  liabilities 1,768.12 

7, 998. 30 
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pay  of  crew  and  maintenance  of  utearaer  Nimrod $8  000. 00 

ended  to  July  1,  1895 $7,720.78 

it  an  ding  liabilities 265.40 

7, 986. 18 

purchase  or  construction  of  one  steam  tug 45, 000. 00 

ended  toJuly  1,1895 40,114.42 

4,885.58 

Balance 5,279.43 

'he  following  is  an  estimate  of  appropriations  required  for  service 
he  fiscal  year  ending  June  30, 1897,  by  the  supervisor  of  the  harbor 
Sew  York : 


Detailed  objects  of  expenditure  ami  explanations. 


en  t ion  of  obstructive  and  injurious  deposits  within  the  harbor  and 

jacent  waters  of  Kew  York  City: 

Kor  pay  of  inspector*,  deputy  inHpectors,  office  force  and  expenses  of 

olhce,  and  maintenance  of  launches  Active,  Alert,  and  Lookout 

Kor  pay  of  crew  and  maintenance  of  steamer  Nimrod 

Kor  pay  of  crew  and  maintenance  of  Hteamer  Argue 

Kor  pay  of  crew  and  maintenance  of  steamer  Daniel  S.  Lamont 

Kor  pay  of  crew  and  maintenance  of  one  steam  tug  under  construc- 


tion. 


l«\»r  the  purchase  or  construction  of  one  steam  tug  . 
Total 


Estimated    I     Amount 
amount  that '  appropriated 

will  be      I     for  fiscal 
required  for     year  ending 
each  object.   J uue  30, 189 


$18, 000 
10,000 
10,000 

•12,000 

12,000  ,. 


$15,000 
10,000 
8,000 
12,000 


45,000 


62.000 


90,000 


Very  respectfully,  your  obedient  servant, 

Daniel  Delehanty, 
Lieut.  Comdr.,  U.  S.  Navy,  Supervisor. 
*rig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  S.  A. 
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[Tho  references  in  Roman  arc  to  part  (or  volume)  and  tlioao  in  Arabic  to  page.] 

A. 

>«econ  Channel,  Absecon  Inlet,  N.  J.,  examination  to  unite  waters  between 

Urigantine  Beacb?  Rum  Point,  and 1, 133 ;  u,  1094 

Kseron  Inlet,  N.  J.,  examination  of  inside  of.  between   Atlantic  City  and 

Itrigantine  Beach 1 1, 133;  H,  1094 

felaide,  Maria  (schooner),  removal  of  wreck  of , 1, 70, 712 

Lcate  Hay,  Minn.,  improvement  of  harbor  at 1, 344 ;  I v,  2530 

tinapee  Harbor,  Wis.,  improvement  of i,  359;  iv,2617 

I  tken,  Kale  V.  (schooner),  removal  of  wreck  of 1, 198 ;  ii,  1447 

labama  River,  Ala.,  improvement  of i,  231;  ii,  1663 

Ibeinarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Harbor, 

Vn.,  and 1,173;  n,  1286 

llegheny  River,  Pa.: 

Harbor  lines  at  Pittsburg,  establishment  of I,  21, 471 ;  ur,  2420 

Herr  Island  Dam,  construction  of 1, 326 ;  m,  2410 

Improvement  of 1, 326 ;  in,  2406 

Loi-k  and  dam  between  Herr  Island  Dam  and  proposed  Tarentum  Dam, 

survey  for 1, 328 

Tarentum  Lock  and  Dam,  survey  for 1, 328 

lleyhcny  (steamship),  removal  of  wreck  of II,  1078 

lligator  River,  N.  C,  survey  of 1, 192;  ii,  1384 

llouez  Bay,  Wis.,  survey  of 1, 352;  iv,  2584 

1  loway  Creek,  N.  J.,  improvement  of 1, 130;  II,  1069 

1  pena  Harbor,  Mich.,  improvement  of 1, 389 :  I v,  2826 

Isea  River,  Oreg.,  survey  of 1, 459;  v,  3505 

ltamaha  River,  Ga.,  improvement  «f 1,202;  II,  1477 

luerican  River,  Cal. : 

Examination  of,  to  prevent  sand  deposits  in  Sacramento  River,  near  Sacra- 
mento    1,440;  v,3335 

Improvement  of,  (by  California  Debris  Commission) 1, 470 ;  vn, 4049 

mite  River,  La.,  improvement  of 1,247;  m,  1747 

.iiaeostia  River,  D.  C,  improvement  of,  at  Washington i,  159;  II,  1217 

ncloto  River,  Fla., examination  of 1,222;  n,  1573 

>uita  Hock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  1, 431;  v,  3259 

. mi.  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay 1, 42, 606 

tpahichicola  Bay,  Fla.,  improvement  of 1,223;  u,  1611 

>  pulnchicola  River,  Fla.,  improvement  of,  and  the  Cut-off 1, 224 ;  n,  1615 

Appomattox  River,  Va.,  impro\ement  of 1, 171;  II,  1284 

, p]>o(|uii)imink  River,  Del.,  improvement  of 1,135;  II,  1114 

l  «i  ued  net  Bridge,  aeross  Potomac  River  at  Wash  iugton,D.C,  repair  of.  1,484;  vn,  4085 
kquia  Creek,  Va.: 

Improvement  of 1, 160 ;  II,  1224 

Reconstruction  of  bridge  across 1, 479 

ireh  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of..  1, 430;  v, 3253 
irkansaa  River: 

Bridge  near  Hicks  Rock,  Ind.  T.,  construction  of 1, 476 

Bridge  near  Van  Bnren,  Ark.,  construction  of 1, 475 

I  id  pro  vemen  t  of 1, 281 ;  in,  1998 

Removal  of  obstructions  in 1,280;  in,  1995 

Removal  of  wreck  at  Little  Rock,  Ark 1,286;  III,  2037 

Utliur  Kill,  N.  Y.  and  N.  J.,  improvement  of 1,109,969 

Vrthur,  Lake,  La.,  improvement  of 1,254;  in,  1768 

Vshlaud  Harbor,  Wis.,  improvement  of 1,347;  iv,2554 

Uhley  River,  8.  C. : 

Improvement  of i,  197;  ii,  1433 

Removal  of  wrecks  in 1,198;  n,  1447 
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Ashtabnla  Harbor,  Ohio: 

Improvement  of 1, 411 :  t 

Surrey  of.  for  harbor  of  refuge  aud  increase  of  anchorage  facilities .   I,  4 1 3 :  > 
Water  levels 1,497;  vu 

Assistants  to  Chief  of  Engineers 

Astoria,  Oreg..  survey  of  Colombia  River  in  fron  tof 1, 468 :  *. 

Atlantic  City,  N.J. ,  examination  of  inside  of  Absecon  Inlet  between  Brigan- 
tine  Beach  and i,  133;  it 

Atlantic  Ocean,  removal  of  wrecks  iu u,  107. 

B. 

Back  Cove,  Portland.  Me. : 

Bridge  obstructing  entrance  to 

Improvement  of  channel  in l  v 

Back  River,  Va. ,  examination  of  Harris  Creek  prong  of 1, 167 ;  ;. 

Bad  River,  Mich.,  examination  of,  to  St.  Charles I,  396 ;  n 

Bagaduce  River,  Me.,  improvement  of i.  - 

Baldwin  County,  Ala.,  construction  of  bridge  across  Perdido  River,  near  Hoi 

man  Ferry,  by 

Ballard,  Wash.,  establishment  of  harbor  lines  in  Pnget  Sound  at. .   i,  21, 473:  , 

Baltimore  and  Ohio  Southwestern  Railway  Company,  bridge  of l  :?.■ 

Baltimore  Harbor,  Md. : 

Defense  of 1.5,6.: 

Improvement  of  channel  to i,  152 ;  n 

Improvement  of  channel  to  Curtis  Bay I,  151 ;  n 

Mc  Henry,  Fort,  sea  wall  at 1 . 

Survey  of 1, 157;  \i  J 

Bar  Harbor,  Me.,  construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island i,  i~.  1 

Barren  River,  Ky.,  operating  aud  care  of  locks  and  dams  on l,  338 :  in.-- 

Bartholomew  Bay  on,  La.  and  Ark.,  improvement  of i,  271 ;  in.  i  I 

Bass  River,  Mass. : 

Examination  of i.Ti.1 

Removal  of  wrecks  in  Nantucket  Sound  near i,  &*,  7»  ." 

Baton  Rouge  Harbor,  La.,  examination  of i,  261 ;  in.  1 

Battalion  of  Engineers Ll>  I 

Batteries i." ! 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i.  \(r\  \ 

Bayou  Sara,  La., examination  of  harbor  at in.  11 

Bear  Creek,  Miss.,  examination  of 1, 280;  in.   ! 

Bear  River,  Cal.,  improvement  of,  (by  California  Debris  Commission) .   i,  470 ;  vu. ;  I 

Bearses  Shoal,  Mass.,  removal  of  wreck  on 1 i,  71.  "i 

Beaufort  Harbor,  N.  C. : 

Examination  of  water  route  from  mouth  of  North  River  to i,  192 ;  n. !  I 

Improvement  of i,  183;  n.'J 

Improvement  of  waterway  between  New  River  and j.  183 ;  n.  i.J 

Improvement  of  waterway  between  Newborn  (on  Neuse  River )  and .   ij  182 ;  ii.  J 
Beaufort  Harbor,  S.  C,  survey  for  channel  between  Savannah,  Ga.,  and .   1. 207 ;  ii.  "I 

Beaufort  River,  S.  C,  improvement  of i?  i<# ;  n,  :_| 

Beaver  River,  Pa.,  construction  of  movable  dam  in  Ohio  River  below  mouth 

of 1,320;  m.M 

Bedloes  Island,  N.  Y.,  sea  wall  and  embankment  at il 

Belfast  Harbor,  Me.,  improvement  of. i.  27. "i 

Bellamy  River,  N.  H.,  improvement  of l  &,  } 

Belle  Plaine,  Minn.,  examination  of  Miunesota  River  for  bank    protection 

opposite 1,300;  «Lii 

Belle  River,  Mich.,  survey  of l 

Bellingham  Bay,  Wash.,  examination  of if  457  •  v. : 

Bells  Bridge,  obstruction  to  Tar  River  above  Tarboro,  N.  C,  by '. .  1. 

Benton  Harbor,  Mich.,  improvement  of,  (St.  Joseph  Harbor) 1, 377;  "' v« - 

Big  Black  River,  Miss.,  improvement  of 1,273;  111,: 

Big  Coal  River,  W.  Va.,  examination  of 1,  336;  111.: 

Big  Hatchee  River,  Tenn.,  improvement  of »  278  •  111 

Big  Sandy  River,  W.  Va,  and  Ky. :  '      ' 

Bridge  at  Catlettsburg,  Ky.,  construction  of j 

Improvement  of i,340;iiij 

Improvement  of  Levisa  Fork  of,  Ky jt  341 :  jn'  :- 

Improvement  of  Tug  Fork  of 1,341;  111,: 

Big  Stone  Lake,  Minn.,  examination  for  construction  of  reservoirs. ..   1, 300*  iu,'i- 
Big  Sunflower  River,  Miss.:                                                                                      * 
Examination  of,  for  locks  and  dams  up  to  Clarksdale _  I# 


Improvement  of i,  277*;"  111,  V 
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Tor  bridges,  examination  of j,21 

L  Ray ,  Miss. ,  improvement  of  harbor  at 1, 241 ;  it,  1706 

i  Harbor,  Miss.,  improvement  of 1, 241 ;  II,  1706 

ngh.ua  and  Pittsburg  Bridge  Company,  bridge  of 1, 477 

y no  Bay,  Fla.,  examination  of  entrance  to 1, 221 ;  II,  1566 

l  Lake  Harbor,  Mich.,  improvement  of 1,380;  iv,  2793 

c  River,  Ark.  and  Mo.,  improvement  of 1,284;  in,  2025 

t  River,  La.,  improvement  of 1, 269 ;  in,  1887 

c  River,  Mich. : 

mprovement  of,  at  PortHnron i,  392;  iv,  2834 

improvement  of  mouth  of 1,393;  iv,  2836 

<.  River,  N.  C,  improvement  of 1, 186;  ii,  1331 

«c  River  Harbor,  Ohio,  improvement  of 1, 408;  v,  3097 

k  Rock  Harbor,  Conn. : 

Examination  of 1,93,856 

niprovement  of 1,82,796 

k  Warrior  River,  Ala. : 

llridge  obstructing,  between  Tuscaloosa  and  Northport 1, 483 

Improvement  of,  below  Tuscaloosa 1, 237 ;  II,  1692 

[  niprovement  of,  between  Tuscaloosa  and  Daniels  Creek 1, 236 ;  II,  1691 

k  Island,  R.  I. : 

Improvement  of  harbor  of  refuge  at 1,66,693 

Survey  of  Great  Salt  Pond  for  harbor  of  refuge 1, 55 

•d  River,  La.: 

Examination  of 1, 260 ;  hi,  1786 

Improvement  of ^^i  UI>  1744 

worn  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,  430;  v,  3256 
rd  of  Engineers,  The: 

Changes  in  personnel  during  the  year 1, 15 

Fortification  duties  of 1,4 

Members • 1, 15 

Members,  additional  duties  of 1,17 

Personal  inspections 1, 17 

Reports,  summary  of i,  16 

krd  on  Fortifications  or  other  Defenses 1, 5 

uf  River,  La.  and  Ark. : 

Examination  of,  above  Wallaces  Landing,  Ark 1, 279 ;  ill,  1969 

Improvement  of 1,272;  Hi,  1920 

file  (  hitto,  La.,  improvement  of 1, 243 :  II,  1711 

jno  Falia,  La. : 

Examination  of 1,260;  ill,  1784 

I  niprovement  of 1, 245 ;  ill,  1742 

cue  Phalia,  Miss.,  examination  of 1, 280;  in,  1988 

nfiiea,  Bayou,  La.,  examination  of i,  260;  in,  1783 

*ton  ( East)  Channel,  Mass.,  survey  of i,  54, 649 

nton,  Mass. : 

Construction  of  temporary  bridge  across  Mystic  River  at  Chelsea I,  178 

Reconstruction  of  Chelsea  Bridge  across  Mystic  River  by  city  of 1, 478 

Ht on  Harbor,  Mass. : 

Defense  of if  5, 6 

Improvement  of 1, 47, 620 

Survey  of  East  Boston  Channel 1, 54, 649 

addock  and  Homestead  Bridge  Company,  bridge  of 1, 473 

andy  wine  Creek,  Del. ,  removal  of  wreck  in 1. 150 ;  n,  1146 

azos  River,  Tex. : 

Examination  of,  from  Waco  to  Richmond i,  266 ;  in,  1833 

Survey  of,  from  Velasco  to  Richmond 1, 266 ;  m,  1838 

•a/os  Santiago,  Tex. : 

Examination  of  bar  and  harbor  at i,266;  in,  1830 

Improvement  of  harbor  at 1, 265;  in,  1819 

•eak waters  built  by  the  United  State*,  occupancy  or  injury  of. .  i,  21, 483;  vn,  4077 

•idgeport  Harbor,  Conn.,  improvement  of '. i,  80, 791 

ridges: 

Alteration  of,  across  navigable  waters i,  21, 480, 482 

Construction  of,  across  navigable  waters 1, 21, 473 

Examination  o»  bills  to  authorize  constmction  of i,  21 

Examination  of  plans  and  locations  of  proposed i,  21, 473. 476 

( )bstructing  navigation,  action  upon 1, 21, 482 

rigfintine  Beach,  N.  J.,  examination  of  inside  of  Absecon  Inlet,  between 
Atlantic  City  and i,  133;  n,1094 
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Broad  Creek,  Del.    See  Broad  Creek  River. 

Broad  Creek  River,  Del.,  improvement  of 1, 146;  n.11* 

Broad  Sound,  Mara.    See  Boston  Harbor. 

Broadkiln  River,  Del. : 

Examination  of  mouth  of I, 150;  ii.IR 

Improvement  of 1, 139;  n,  1122 

Brooklyn,  N.  Y. : 

Alteration  of  bridge  across  Newtown  Creek  between  Long  Island  City  and.  1. 1*1 
Construction  of  temporary  bridge  across  Newtown  Creek  between  Long 
Island  City  and MM 

Brothers,  The   (rocks),  San   Francisco  Bav,  Cal.,  examination  for  removal 

of 1,431;  v,:DV. 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of I.92.M7 

Browns  Ledge,  Mass.,  removal  of  wreck  near 1, 70, 701.71> 

Brunswick  Harbor,  Ga. : 

Improvement  of 1,204;  n,  1 II"1 

Improvement  of  outer  bar  at 1, 205;  n,  l.r«l». 

Buckshutem  Creek,  N.  J.,  examination  of i,  133;  u,  Htf 

Buffalo,  N.Y.: 

Establishment  of  harbor  lines  in  Niagara  River  at 1, 21, 472 ;  v,  31*' 

Establishment  of  harbor  lines  in  outer  harbor  at 1,21,472;  V,3I7>; 

Improvement  of  harbor  at 1, 414;  v,31l* 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 
Duluth,  Chicago,  and 1,397;  iv.tfT* 

Buffalo  Bayou,  Tex.,  improvement  of 1,265;  in,  1M*» 

Burlington  County,  N.  J.,  construction  of  bridge  across  South  (Lumberion) 
Branch  of  Ran  cocas  River  at  Hainesport,  by 1, 17P 

Burlington  Harbor,  Vt.t  improvement  of 1, 427 ;  v,  32# 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1, 102.  W 

Buzzards  Bay,  Mass.,  removal  of  wrecks  in 1, 09, 70,  701,  707. 712. 7tf 

By  ram  Harbor,  Conn.,  examination  of „ i,93.^; 

By  rams  Cove  Harbor,  Mass.,  examination  of 1. 93, 14 

C. 

Cable  galleries t.*> 

Cache  River,  Ark. : 

Examination  of,  to  Riverside I,  286;  in,2(ti7 

Improvement  of 1,283;  in, 2021 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  of i.  255 ;  in,  177" 

Caliboguo  Sound,  Ga.     See  Savannah  Harbor. 

California,  Department  of,  report  of  engineer  officer i,  498 ;  vir,  425j» 

California  Debris  Commission ! i,  470;  vii,  4<U,J 

California  Pacific  Railroad  Company,  bridge  of i*  [~K* 

Caloosahatchee  River,  Fla.f  improvement  of 1, 216 ;  n,  1"^'' 

Calumet  and  Blue  Island  Railway  Company,  bridge  of i.  ^  • 

Calumet  Harbor,  111. : 

Improvement  of i,369;  iv.27"l 

Survey  of i,376;  i v. 2771 

Calumet  River,  111.  and  Ind. : 

Bridge  at  South  Chicago,  HI.,  constructi on  of 1. 1 • ; 

Improvement  of i,  370;  iv.  27' 

Improvement  of  Calumet  Harbor i,  369;  iv.27^' 

Survey  of  Calumet  Harbor i,  376 :  iv,  277. 

Cambridge  Harbor,  Md. : 

Improvement  of i,  145 ;  n.  H** 

Removal  of  wreck  in i,  150;  u.  1JJ;, 

Camden  I  [arbor,  Me.,  improvement  of 1, 2S.  .^ 

Camden  Harbor,  N.  J.,  improvement  of i,  124;  n,  l^ 

Canals,  etc.: 

Allegheny  River,  Pa.,  construction  of  Herr  Island  Dam i,  326 ;  in.  2j!' 

Allegheny  River,  Pa.,  survey  for  lock  and  dam  at  Tarentum J> 3-" 

Allegheny  River,  Pa.,  survey  for  lock  and  dam  between  Herr  Island  Dam 

and  proposed  Tarentum  Dam i«  «*£ 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on 1, 338;  111,2b-1 

Big  Sunflower  River,  Miss.,  examination  for  locks  and  dams  up  to  Clarks- 

Sale ....:.. i.?: 

Chesapeake  and  Delaware  Canal,  examination  for  route  for 1, 156;  H,  *J;J 

Clubfoot  and  Harlowe  Canal,  improvement  of  waterway  via i,  182;  n.  J:_^ 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  463 ;  v,  3 ^ 

CoosaKi  ver,  Ga.  and  Ala,,  operating  and  eare  of  locks  and  dams  on .   I,  235 ;  n,  ^,: 
Dismal   Swamp  ("anal,  Va.,  survev  of   waterways  connecting  Bounds  of 
North  Carolina  with .* - 1,177;  n,1-- 
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,  etc. — Continued. 

izabeth  River,  N.  J.,  examination  for  locks  at  month  of i,  121, 101 1 

k  Kiver,  W.  Va.,  examination  for  locks  and  dams i,336;  in.  2-106 

ie,  I^ake,  to  Ohio  River,  survey  of  canal  routes  between I,  22 

>x  Kiver,  Wis.,  operating  and  care  of  locks  and  dams  on I,  367 ;  I v,  2MB 

ilon a-  River,  111.,  operating  and  care  of  lock  and  dam  on i,  292 ;  in,  217)7 

:i»at    Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and  dams 

on 1,334;  in,  2458 

reen  River,  Ky.,  operating  and  care  of  locks  and  dams  on 1, 338 ;  in,  2475 

reen  Kiver,  Ky.,  reconstruction  of  Lock  No.  2,  at  Kuuisey 1, 337;  in,  2470 

iiy  amlotte  Kiver,  W.  Va.,  examination  for  locks  and  dams i,  343 ;  in,  2517 

ootlt*  Canal  to  North  Bay,  Puget  Sound,  Wash.,  examination  for  water- 
way from  i,  457 ;  v,  3460 

linoirt  and  Mississippi  Canal,  111.,  construction  of I,  374;  iv,  2726 

llinoiH  aud  Mississippi  Canal,  III.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Milan 1. 375;  iv,  2770 

Lliuois  River,  111.,  operating  and  care  of  La  Grange  aud  Kampsville  locks 

and  dams 1,373;  iv,2723 

Kentucky  River,  Ky.,  operating  and  care  of  locks  aud  dams  ou  ..  I,  339;  in,  2489 
Ceweenaw  Bay  to  Lake  Superior,  improvement  of  waterway  from .  i,  349 ;  IV,  2561 
(ewecnaw   Bay  to    Lake    Superior,    operating  and  care  of   waterway 

from 1,350;  iv,2561 

Lake  Drummond  Canal,  Va.     See  Dismal  Swamp  Canal. 

Lickiug  Kiver,  Ky.,  examination  for  lock  and  dam  near  mouth  of.  1, 343;  in,  2513 
Little  Kanawha  River.  W.  Va.,  examination  for  locks  and  dams. .  i,  343;  in,  2520 
Little   Kanawha  River,  W.  Va.,  operating  and  care  of   lock  and  dam 

on 1,342;  in,  2511 

Miami  and  Krie  Canal,  survey  of 1, 22 

Mississippi  Kiver,  construction  of  Lock  and  Dam  No.  2,  between  Minneap- 
olis and  St.  Paul 1,292;  in,2158 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock 1,292;  in,  2152 

Monongahela    River,  operating    and  care  of  Locks  and  Dams    Noh.    8 

and  9 1,324;  in,  2400 

Monongahela  River,  purchase  of  Lock  aud  Dam  No.  6 1, 325 ;  in,  2404 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  7 1, 324 ;  in,  2403 

Monongahela  River,  purchase  of  locks  and  dams  of  Monongahela  Naviga- 
tion Company 1, 325 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on.  1, 322;  in,  2371 

Ohio  Canal,  survey  of i,  22 

Ohio  River,  construction  of  movable  dam  below  Beaver  River. . .  1, 320;  in,  2363 

Ohio  River,  operating  and  rare  of  Davis  Island  Dam,  Pa 1, 320;  in,  2359 

Ohio    River,    operating    and  care  of   Louisville  and    Portland    Canal, 

Ky 1,330;  in,  2434 

Ohio  River,  survey  for  location  of  Dam  No.  2 i,  320 

Ohio  River,  survey  for  location  of  Dams  Nos.  3, 4,  and  5 1, 323 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  from 1, 22 

Pocomoke  River,  Md.,  to  Indian'River,  Del.,  examination  for i,  151;  n,  1154 

Poeomoke  River  to  Sinepuxent  Bay,  survey  for  waterway  from,  above  Snow 

Hill,  Md 1,151;  II,  1167 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  waterway  - 

from 1,453;  v,3422 

Rnhway  River,  N.  .L,  examination  for  locks  at  mouth  of 1, 121, 1009 

Rock  Kiver,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan 1,375;  iv,2770 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 1, 401 ;  I v,  3063 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of 1, 401 ;  iv,  3064 

St.  Marys  Falls  Canal,°Mich.,  operating  and  care  of i,  398 ;  iv,  2867 

St.    Marys   Falls   Canal,    Mich,    water   levels    at    San  It   Ste. 

Marie i,   497;  vii, 4162, 4251 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  construction  of  harbor 

of  refuge  at  eastern  entrance i,  358 ;  i  v,  2614 

Sturgeon    Bay    and    Lake    Michigan    Ship    Canal,   Wis.,   improvement 

of 1,357;  iv,  2606 

Sturgeon   Bay    and    Lake    Michigan    Ship  Canal,  Wis.,  operating    and 

care  of i,  358 ;  iv,  2612 

Superior,  Lake,  to  Mississippi  River,  survey  for 1, 353 ;  iv,  2587 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal i,  313;  in.  2305 

Yamhill  River,  Oreg.,  survey  for  locks  and  dams  up  toMcMinnville,  1, 467;  v,  3602 
JanapiUut  Channel,  Maes,,  improvement  of i,  60, 672 
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Canarsie  Bay,  N.Y.,  improvement  of 1,108,9*; 

Canaveral,  Cape,  Fla.,  survey  of  harbor  at 1, 222;  ii,  1M 

Cauey  Fork  River,  Tenn.,  improvement  of 1, 309;  m,  22W 

Canonicus  (steamer),  removal  of  wreck  of 1, 120,9* 

Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay l, 42. 60'» 

Cape  Canaveral,  Fla.,  survey  of  harbor  at I,  222 ;  n,  i#»; 

Cape    Charles,   Va.,    examination    for   internal    waterway    from     Franklin 

City 1,151;  n.ll> 

Cape  Charles  City,  Va.,  improvement  of  harbor  and  approaches  at i,  149;  n,  111' 

Cape  Fear  River,  N.  C. : 

Improvement  of,  above  Wilmington 1, 186 ;  nf  YXX. 

Improvement  of,  at  and  below  Wilmington i,  187 ;  u,  WS 

Improvement  of  North  East  River 1, 185;  n,  1$«' 

Removal  of  wreck  in IL  YX* 

Survey  of,  above  Fayette ville I,  IK.' 

Survey  of  North  East  River  from  old  county  ferry  to  Juniper  Swamp  or 

Creek 1,192;  n,13s9 

Cape  Hatteras,  N.  C.,  removal  of  wreck  off n,  13-V 

Cape  Lookout,  N.  C,  examination  of  harbor  of  refuge  at 1, 191 ;  u,  137? 

Cape  Porpoise  Harbor,  Me.,  examination  of . .-. 1, 3K.  •>» 

Carrabelle  Bar  and  Harbor,  Fla.,  examination  of 1, 235 ;  II,  1H80 

Carriages,  gun i.  ."i 

Carrls  River,  N.  Y.,  examination  of it  121, 10K> 

Carvers  Harbor,  Me.,  survey  of 1,39,  "#7 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of 1, 463 ;  v,  35*j* 

Casemates,  mining i,  5 

Cases  Inlet,  Paget  Sound,  Wash.     See  North  Bay. 

Castner,  Mary  J,  (schooner),  removal  of  wreck  of 1, 70,  TO!' 

Castor,  Bayou,  La.,  examination  of i,  279;  m,  1HH'- 

Catlettsburg,  Ky.,  construction  of  bridge  across  Big  Sandy  River  at i,  471 

Cedar  Bayou,  Tex. ,  improvement  of 1, 264 ;  in,  l*r> 

Cedar  River  Harbor,  Mich.,  improvement  of 1, 353;  iv,  2Ktf 

Central  Bridge  Company,  bridge  of I,  4*> 

Central  Pacific  Railroad  Company,  bridge  of 1, 478 

Champlain,  Lake,  N.  Y.  and  Vt.  : 

Construction  of  breakwater  at  Rouse  Point i,  426 ;  v,  3232 

Improvement  of  narrows  of 1, 428 ;  v.  32U 

Chapel  Point  Harbor,  Md.,  examination  of 1, 166  f  n,  12K 

Charles,    Cape,    Va.,    examination    for    iuternal    waterway   from    Franklin 

City l,  151;  n,  115b 

Charles  River,  Mass.     See  Boston  Harbor. 
Charleston  Harbor,  S.  C: 

Defense  of 1,5,6,10,12,14 

Improvement  of 1, 196;  n,  1421 

Removal  of  wreck  in  Swash  Channel 1, 198;  ii,  1447 

Charlevoix  Harbor,  Mich.,  improvement  of 1, 387 ;  iv,  2816 

Charlotte  Harbor,  Fla.,  improvement  of *>216;  II,  ir*51 

Charlotte  Harbor,  N.  Y.  : 

Improvement  of 1, 418 ;  v,  3183 

Water  levels I,  497;  vn,  4251 

Charts,  Northern  and  Northwestern  Lakes,  correcting,  priutiug,  and  issuing 

of 1.493,494,496;  vn, 4159 

Chatham  Beach,  Mass. ,  removal  of  wreck  near 1, 70, 7W* 

Chatham  Harbor,  Mass.,  improvement  of i,  53, fttl 

Chatham  New  Harbor,  Mass.,  examination  of i,  54,  W7 

Chatham  Roads,  Mass.,  removal  of  wreck  off  Common  Flats i,  71, 7-4 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  of 1,227;  11,1619 

Improvement  of,  between  West  Point  and  Franklin,  Ga i,  227;  n,  163 

Cheat  River,  W.  Va.,  improvement  of 1, 326;  in, 2104 

Cheboygau  Harbor,  Mich.,  improvement  of 1, 389 ;  iv,  28$ 

Chefuncte  River,  La. : 

Examination  of 1,260;  in,  17S4 

Improvement  of I,  245 ;  III,  1742 

Chehalis  River,  Wash. : 

Improvement  of,  from  Claquato  to  the  mouth 1, 452 ;  v, 3413 

Improvement  of  Grays  Harbor  and 1,452;  v,IH05 

Chehea,  Mass. : 

Construction  of  temporary  bridge  across  Mystic  River i,  47$ 

Reconstruction  of  bridge  across  Mystic  River 1, 47^ 
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»ea   River,  Maes.,  survey  of,  from  Grand  Junction  Railroad  Bridge  to 

a  ton  and  Maine  Railroad  Bridge i,  54, 648 

apeake  and  Delaware  Canal,  examination  for  route  for 1, 156;  II,  1195 

apeake  and  Ohio  Railway  Company,  bridge  of 1, 474 

ter  River.  Md.,  improvement  of,  from  Crumpton  to  Jones  Landing. 1, 142;  11, 1128 

ago  and  Northwestern  Railway  Company,  bridge  of I, 478 

ago,  111.: 

Hririge  across  North  Branch  of  Chicago  River  at  Diversey  avenue,  con- 
struction of?  by  city i,  479 

Bridge  across  North  Branch  of* Chicago  River  at  Fullerton  avenue,  con- 
struction of?  by  city 1, 479 

Iinprovement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buluth,  Buffalo,  and 1, 397 ;  iv,  2859 

Improvement  of  harbor  of 1,368;  iv,2693 

cugo  River,  111. : 

Bridge  across  North  Branch  of,  at  Diversey  avenue,  Chicago,  construc- 
tion of 1,479 

Bridge  across  North  Branoh  of,  at  Fullerton  avenue,  Chicago,  construc- 
tion of i,479 

Improvement  of  Chicago  Harbor 1,368;  iv,2693 

cago  (South),  111.,  construction  of  bridge  across  Calumet  River  at 1,473 

ickahominy  River,  Va.,  improvement*  of 1, 171 ;  II,  1282 

Lckasahay  Kiver,  Miss.,  improvement  of 1, 240 ;  II,  1703 

ief  of  Engineers,  office  of  the 1,499 

incoteague  Bay,  Va.,  improvement  of  inland  waterway  from  Delaware  Bay 

tear  Lewes  to 1,139;  n,  1123 

ipola  River,  Fla.,  improvement  of  lower i,  224 ;  n,  1615 

ippewa  River,  Wis. : 

Improvement  of 1, 296 ;  in,  2183 

Surveys  for  reservoirs  at  headwaters  of ill,  2206 

litto,  Bogue,  La.,  improvement  of i,  243 ;  u,  1711 

loctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  228 ;  n,  1626 

loptank  River,  Md. : 

Improvement  of t 1, 143;  u,  1130 

Removal  of  wreck  in i,  150;  n,  1147 

tiristiana  River,  Del. : 

Examination  of,  above  Wilmington  to  Newport 1, 150 ;  II,  1147 

Improvement  of  Wilmington  Harbor 1, 134;  n,  1110 

incinnati,  Ohio,  reconstruction  of  bridge  across  Ohio  River  between  New- 
port, Ky.,and 1, 475 

laiborne  Harbor,  Md.,  examination  of i,  157 ;  n,  1199 

lallam  Bay,  Wash.,  examination  of,  for  harbor  of  refuge i,  457 ;  v,  3456 

larion  River,  Pa.,  examination  of 1, 328 

!lark  River,  S.  C,  improvement  of 1, 194;  II,  1404 

!lat»kanie  River,  Oreg.,  examination  of,  np  to  Clatskanie 1, 467 ;  v,  3596 

Jlear  Creek,  Tex.,  construction  of  bridge  across 1, 475 

;  lev  eland  Harbor,  Ohio: 

Improvement  of ,. 1, 409 ;  v,  3100 

Modification  of  harbor  lines 1,21,472;  v,3127 

Water  levels 1,497;  vn,4251 

Clinch  River,  Tenn. : 

Bridge  in  Roane  County,  construction  of i,  479 

Iiiiprovement  of 1 i,315;  hi,  2318 

Ulinton  River.  Mich. : 

Examination  of i,397;  iv,2857 

Improvement  of 1 1,393;  iv,2837 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via 1, 182;  ii,  1321 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  182 ;  II,  1321 

Cocheco  River,  N.  H.,  improvement  of 1,36,573 

Cold  Spring  Harbor,  N.  Y.,  examination  of i,  94, 874 

Cold  Spring  Inlet,  N.  J.,  examination  of 1, 133;  H,  1098 

Colorado  River,  Ariz. : 

Examination  of,  above  Yuma  to  head  of  navigation i,  436 

Improvement  of,  at  Yuma i,  435 ;  v,  3278 

Colorado  River,  Tex.,  examination  of,  from  the  mouth  to  Wharton i,  266 ;  in,  1821 

Colombia,  Department  of  the,  report  of  engineer  officer i,  497 ;  vu,  4254 

Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  foot  of  The  Dalles  Rapids  to  head  of  Celilo  Falls,  con- 
struction of : 1,464;  v,3589 

Cascades  Canal,  construction  of i,  463 ;  v,  3568 
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Columbia  River,  Oreg.  and  Wash. — Continued. 

Defense  at  mouth  of 1 1.5 

Ganging 1,466;  v,a5$ 

Improvement  of  at  Three  Mile  Rapids 1, 464;  v.  358 

Improvement  of,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest 

Rapids 1,449;  v,3393  j 

Improvement  of,  between  Rock  Island  Rapids  and  Foster  Creek  Rap- 
ids    1,450;  v,38P5 

Improvement     of,    between     Vancouver     and     month    of    Willamette 

River i,4H2;  v,3566 

Improvement  of  month  of i,  460;  v, 3551 

Improvement  of  upper  river 1, 448;  v,339l 

Improvement  of  Willamette  River  and,  below  Portland i,  461 ;  v,  35*51 

Survey  of,  below  Tongue  Point,  in  front  of  Astoria 1, 468;  v,  3ftiT> 

Survey  of,  between  Rock  Island  Rapids  and  Okanogan  River I,  460;  v.  '3ZM 

Common  Flats,  Chatham  Roads,  Mass.,  removal  of  wreck  off i,  71, 7-4 

Comptou  Creek,  N.  J.,  improvement  of 1, 118, 991 

Conanicnt  Island,  R.  I.,  examination  of i,  72,  745 

Conecuh  River,  Ala.,  improvement  of 1, 230;  n,  1601 

Congaree  River,  S.  C,  improvement  of 1, 196;  n,  141* 

Connanicut  Island,  R.  I.     See  Couanicut  Island. 

Conneaut  Harbor,  Ohio,  improvement  of 1, 412 ;  v,  3117 

Connecticut  River,  Mass.  and  Conn. : 

Bridge  between  Hartford  and  Kast  Hartford,  Conn.,  alteration  of 1,480 

Bridge  between  Hartford  and  Kast  Hartford,  obstructing. . .   i.  4$ 

Bridge  between  Middletown  and  Portland,  Conn.,  construction  of i,  W) 

Improvement  of  above  Hartford 1, 75, 7(56 

Improvement  of,  below  Hartford 1, 75, 7* 

Connecticut,  State  of: 

Bridge  of%  across  Connecticut  River  between  Hartford  and  East  Hartford, 

alteration  of 1,480 

Bridge  of,  obstructing  Connecticut  River  between   Hartford   and  East 

Hartford i?  483 

Connors  Point,  Wis. : 

Construction  of  bridge  across  St.  Louis  River  between  Rices  Point  and,       _ 

(Dnluth  and  Superior  Bridge  Company ) i,  475 

Construction  of  temporary  street  railroad  bridge  across  St.  Louis  River       ^ 

between  Rices  Point  and 1.477 

Contentnia  Creek,  N.  C,  improvement  of i,  180;  n,  1314 

Contingencies,  examinations,  and  surveys  of  rivers  and  harbors,  estimates  for.  i,46* 

Continuous  con  tracts 1. 19 

Contracts,  continuous i.  W 

Cooper  Creek,  N.  J.,  survey  of i,  133;  11,1102 

Cooper  River,  S.  C,  survey  for  waterway  via i,  207;  h,  1521 

Coos  Bay,  Oreg. : 

Improvement  of  harbor  at,  by  dredging 1, 444 ;  v,  3367 

Improvement  of  entrance  to,  and  harbor 1, 443 ;  v,  3357 

Coos  River,  Oreg.,  survey  of i,  459;  v,  3502 

Coosa  River,  Ga.  and  Ala. : 

"Improvement  of ■ 1, 233;  ii,  1670 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge 1, 233 ;  n,  167* 

Improvement  of,  between  Wetumpka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge 1, 234 ;  n»  1*574 

Operating  and  care  of  locks  and  dams  on 1, 235;  H»  1^ 

Coquille,  River,  Oreg. : 

Improvement  of,  between  Coquille  City  and  Myrtle  Point 1, 442 ;  vt  3&*j 

Improvement  of  entrance  to 1, 441 ;  v,  3344 

Core  Sound,  N.  C,  examination  of 1, 191 ;  n,  137? 

Corney,  Bayou,  La.,  improvement  of 1, 271 ;  ni,  WJJ 

Corporations,  occupancy  or  injury  of  public  structures  by i,  21, 483 ;  viii  ^l ' 

Corps  of  Engineers : 

Changes  during  the  year '. '«£ 

Distribution  of  officers O 

Laws  of  Fifty -third  Congress,  third  session,  affecting  the vn,  425J 

•Number  of  officers M 

Officers  detached L* 

Cos  Cob  Harbor,  Conn. : 

Improvement  of 1, 85, 8u» 

Survey  of 1, 95,  &} 

Courtableau,  Bayou,  La.,  improvement  of 1, 251 ;  ui,  17* ' 
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River,  Wash.,  improvement  of i,466;  v,3594 

>eek,Va.,  survey  of  mouth  of i,  167;  11, 1271 

i  City  Harbor,  Cal.f  survey  of i»441;  v,3339 

t  light,  St.  Lawrence  River.  N.  Y.,  improvement  of  shoals  near.  I, 424 ;  v,  3227 

River,  Fla.,  examination  or  mouth  of 1, 222 ;  n,  1576 

laud  River,  Tenn.  anil  Ky.,  improvement  of i,  306;  m,  2250 

v©  Nashville,  Tenn t...  1,308;  in, 2254 

>w  Nashville,  Tenn 1,306;  in,2251 

land  Sound,  Ga.,  improvement  of 1,206;  n,  1508 

.  River,  Ark.  and  Mo.,  improvement  of 1, 285;  m,  2029 

ck  Sound,  K.  C,  improvement  of  waterway  through 1, 173 ;  n,  1286 

l*ay,  Md.,  improvement  of  channel  in  Patapsco  River  to 1, 154 :  II,  1181 

,  A  pal  ac  hi  col  a  River,  Kla.,  improvement  of I,  224 ;  n,  1615 

unk  Beach,  Mass.,  removal  of  wreck  from  Vineyard  Sound  side  of  ..  1, 70, 712 
unk  Island,  Mass.,  removal  of  wrecks  in  Vineyard  Sound  near. . .  i,  69, 70, 708 
iga  River,  Ohio.    See  Cleveland  Harbor, 
s  Bayou,  Tex.  and  La.,  improvement  of i,  269;  in,  1885 

IX 

xlia  receiving  reservoir,  Washington  Aqueduct,  improvement  of.  i,  489 ;  vn,  4121 
tmd  locks.     See  Canals. 

Linne,  Bayou,  La.,  improvement  of 1, 271 ;  III,  1914 

i  Harbor,  Ga.,  improvement  of 1, 202 ;  II,  1473 

port,  Iowa,  construction  of  bridge  across  Mississippi  River  between  Rock 

nd,  111.,  and 1,474 

iport  aud  Rock  Island  Railway  Bridge  Company,  bridge  of 1, 474 

s  Island,  N.  Y.,  sea  wall  at 1, 15 

Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of 1, 320;  m,  2359 

on  County,  Mont.,  construction  of  bridge  across  Yellowstone  River  at 

ndi ve  by 1, 475 

Creek  Branch,  Elizabeth  River,  Va.,  examination  of l,  177 ;  n,  1298 

isos.     See  Fortifications, 
vare  Bay,  N.  J.  and  Del. : 

Delaware  Breakwater,  Del. ,  improvement  of 1, 127 ;  n,  1064 

ce  harbor  at  head  of,  improvement  of 1, 126;  n,  1062 

nland  waterway  from  Chincoteague  Bay  to,  near  Lewes,  Del.,  improve- 
ment of 1,139;  11,1123 

Mer  near  Lewes,  Del.,  construction  of 1, 127;  n,  1062 

Vrecksin,  removal  of 1, 132;  n,  1078 

ware  Breakwater,  Del.,  improvement  of i,  127 ;  n,  1064 

ware  River,  N.  J.,  Pa.,  and  Del. : 

bridge  at  Philadelphia,  Pa. ,  construction  of X,  474 

Examination  of,  between  Trenton  and  Burlington,  N.  J 1, 132 ;  n,  1060 

improvement  of i,  122;  n,  1021 

Improvement  of,  between  Philadelphia,  Pa.,  and  Camden,  N.  J i,  124 ;  n,  1032 

Improvement  of  ice  harbor  at  Marcus  Hook,  Pa 1, 126 ;  n,  1061 

Improvement  of  ice  harbor  at  New  Castle,  Del i,  135 ;  n,  1113 

tiis  Creek,  N.  J.,  snrvey  of 1,133;  1 1, 1105 

;>t,  engineer 1, 18,527 

Moines  Rapids  Canal  and  Drv  Dock,  Mississippi  River,  operating  and  care 

.* 1,292;  ni,2152 

roit  River,  Mich.,  improvement  of 1, 402 ;  iv,  3066 

ippearing  gun  carriages 1, 5 

mal  Swamp  Canal,  Va.,  survey  of  waterways  connecting  sounds  of  North 

arolina  with 1, 177 ;  n,  1296 

trict  of  Columbia: 

Public  buildings  and  grounds  and  Washington  Monument 1, 491;  vn,4129 

Washington    Aqueduct,   improvement    ot    Dalecarlia    receiving    reser- 
voir    i,489;  vn, 4121 

Washington   Aqueduct,  increasing  water   supply  of  city  of  Washing- 
ton    i,487;  vn, 4111 

Washington  Aqueduct,  maintenance  and  repair  of i,  485 ;  vn,  4101 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam 1, 487 ;  vn,  4112 

Washington  Aqueduct,  testiug  and  completing  tunnel  conduit. .  i, 488 ;  vn,  4113 

Washington  Monument,  care  aud  maintenance  of 1, 491 ;  vn,  4131 

vuling  Creek,  Md.    See  La  Trappe  River. 

vision  engineers 1,21 

unions,  engineer i,21 

ron,  T.  P,  (schooner),  removal  of  wreck  of 1, 722 

urn  Inlet,  N.  C,  examination  of,  between  Portsmouth  and  Cape  Look- 
Hit 1,191;  H,1372 
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Drnmmond,  Lake,  Canal,  Va.    See  Dismal  Swamp  Canal. 
Dnck  Creek,  Del.    See  Smyrna  River. 

Dnek  Island  Harbor,  Conn.,  improvement  of  harbor  of  refiige  at 1, 77, " 

Dngdemona,  Bayou,  La.,  examination  of i,  979;  m,lft!! 

Dnluth  and  Superior  Bridge  Company,  bridge  of iAT 

Dulnth,  Minn. : 

Bridge  across  St.  Louis  River  between  Connors  Point  and  Rices  Point, 
construction  of  (Duluth  and  Superior  Bridge  Company) U" 

Bridge  (temporary)  across  St.  Louis  River  between  Connors  Point  and 
Rices  Point,  construction  of  (street  railroad  bridge) i.  4~ 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo,  Chicago,  and 1,897;  iv,fl» 

Dnluth  Harbor,  Minn. : 

Examination  of 1, 352;  iv,2»> 

Harbor  lines  along  St.  Louis  River  above  Grassy  Point  to  8pi*i#  Lake, 
establishment  of 1,21,472;  iv,25* 

Harbor  lines  in  St.  Louis  Bay  and  around  Grassy  Point,  modification 
of * 1,21,472;  iv\25» 

Improvement  of i,  345 ;  i v,  2SB 

Improvement  of  harbor  at  Superior  Bay  and  St.  Louis  Bay i,  346 ;  iv,  2W? 

Dunkirk  Harbor,  N.  Y. : 

Examination  of 1,418;  v,317> 

Improvement  of 1, 414;  v,3Hi 

Dunnellon,  Fla.,  construction  of  bridge  across  Withlacoochee  River  at M'* 

Dyersburg,  Tenn.,  survey  of  Forked  Deer  River  from  Obion  River  to.  i,  310;  m,  &ft 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  representa- 
tives of 1,2*4;  hi,  1725 

Eagle  Harbor,  Mich.,  improvement  of i,  349;  iv,250< 

East  Boston  Channel,  Mass,  survey  of i,  54, 6^ 

East  Chester  Creek,  N.Y.,  improvement  of i,87,fc> 

East  Hartford,  Conn. : 

Alteration  of  bridge  across  Connecticut  River  between  Hartford  and h  **' 

Bridge  obstructing  Connecticut  River  between  Hartford  and h  ™ 

East  River,  N.Y.: 

Improvement  of i,  W  *? 

Modification  of  harbor  lines  near  Rikers  Island 1, 21, 471, 101' 

Removal  of  wrecks  off  Sunken  Meadow i,  120, 9* 

East  Rockaway  Inlet,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay 

between  Shelter  Island  and  Hicks  Beach !>  *fit 

Eastern  Branch  of  Elizabeth  River,  Ya.    See  Norfolk  Harbor. 
Eastern  Branch  of  Potomac  River,  D.  C.    See  Anacostia  River. 

Eaton s  Neck  Light-House,  Long  Island  Sound,  removal  of  wreck  off i,  93.  ^ 

Echo  Bay,  N.  Y., examination  or. i,  94,  &■- 

Ecorse  Township,  Wayne  County,  Mich.,  construction  of  bridge  across  Rouge 

River  by *.** 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at 1, 56, «» 

Edgecombe  County,  N.  C,  bridges  of,  obstructing  Tar  River  at  and  above  Tar- 

boro \f' 

Edisto  River,  S.  C,  improvement  of 1,197;  H,l** 

Eldridge  (boat),  removal  of  wreck  of 1, 150  J  n.  ll* 

Eli  (steamer),  removal  of  wreck  of i,286;  ih»2w' 

Elizabeth  River,  N.  J. :  mJ 

Examination  for  locks  at  mouth  of z,  **1.  qij 

Improvement  of i,  112,  »^ 

Elizabeth  River,  Va. :  '    ^ 

Deep  Creek  Branch  of,  examination  of 1,177?  «f  J~? 

Norfolk  Harbor  and  its  approaches,  improvement  of. i,  168;  n,  l*-'0 

Norfolk  Harbor  between  Lambert  Point  and  Fort  Norfolk,  improvement  of 
approach  to.. 1,169; L"' 

13W 


Waterway  from  Norfolk  Harbor  to  Albemarle  Sound,  N.  C,  improvement 

of 

Western  Branch  of,  examination  of  . 


i,177;  if,  ^ 


Elizabeth  town  Harbor,  111.,  survey  of h 
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Elk  River,  Md.,  improvement  of.. ". 1, 148;  H>1U* 

Elk  River,  W.  Va. :  oi* 

Examination  of,  for  locks  and  dams 1,836;  in»*^ 

Improvement  of 1,334;  ^V4* 
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►ro,  Cal.,  examination  of  harbor  of 1,435;  v,3278 

.nkmentH 1, 14 

a. cements  for  guns  and  mortars I,  5, 12 

tntrens  (schooner),  removal  of  wreck  of 1 1. 1356 

jeer  Depot 1, 18,523 

neer  divisions 1,21 

uetT  School,  United  States i,  18,523 

neers,  Battalion  of *i,  18, 523 

ueera,  Corps  of.    See  Corps  of  Engineers. 

neera,  division 1, 21 

neora.  The  Board  of: 

'ha  nixes  in  personnel  during  the  year 1, 15 

Korti  Heat  ion  duties  of 1,4 

Members 1, 15 

Members,  additional  duties  of 1, 17 

1'ersonal  inspections 1, 17 

Imports,  summary  of i,  16 

>  Harbor,  Pa.: 

Improvement  of Mi3>  v,3135 

Preservation  of  Presque  1b1o  Peninsula 1, 413 ;  v,  3142 

Water  levels 1,497;  vn,423l 

;*,  L.akc: 
Sve  also  Northern  aud  Northwestern  Lakes. 

Survey  of  canal  routes  between  Ohio  River  and 1, 22 

Water  levels 1, 497;  vn,  4251 

ainbia  County.  Fla.,  construction  of  bridge  across  Perdido  River,  near 

Folman  Ferry,  by 1, 474 

:ainbia  River,  Fla.,  improvement  of 1,230;  II,  1661 

*anaba,  Mich.,  water  levels  at i,  497;  vn,  4251 

«»x  River,  Mass.,  improvement  of 1, 42, 605 

ti  mates : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of 1,485 

California  Debris  Commission vn,  4055, 4065 

Examinations,  surveys,  aud  contingencies  of  rivers  and  harbors 1, 468 

Fortifications 1, 5, 15 

(treat  Falls,  Potomac  River,  erection  of  fish  ways  at 1, 489 

Mississippi  River  Commission 1, 469 

Missouri  Ki  ver  Commission i,  470 

Monroe,  Fort,  Va.,  artesian  well  at i,  15 

X  e w  York  Harbor,  N.  Y.,  supervision  of 1, 469 

Northern  aud  Northwestern  Lakes 1,496,497 

Public  buildings  and  grounds,  and  Washington  Monument,  District  of 

Columbia 1,492 

Rivers  and  harbors 1, 19, 20 

Surveys  and  reconnaissances,  aud  publication  of  maps 1, 498 

Washiugton  Aqueduct,  improvement  of  Dalecarlia  receiving  reservoir.. .   1, 491 

Washington  Aqueduct,  increasing  water  supply  of  Washington,  D.  C i,  488 

Washington  Aqueduct,  maintenance  aud  repair  of 1, 487 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  488 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit 1, 488 

Washington  Monument  at  Washington,  D.  C,  care  and  maintenance  of.. .   1, 492 

Willets  Point,  N.  Y.,  Engineer  Depot  at 1,19 

■vansville  Harbor,  Ind.,  survey  of 1, 323;  in,  2388 

iverett  Harbor,  Wash.,  improvement  of 1, 454 ;  v,  3430 

Ixamiuations,  surveys,  and  contingencies  of  rivers  and  harbors,  estimates  for.    1, 468 
Ixplorations,  reconnaissances,  and  surveys  in  military  departments i,  497 

F. 

'air  Haven  Harbor,  Mass.    See  New  Bedford  Harbor. 

airlee  Creek,  Md.,  improvement  of 1, 142;  n,  1127 

"airport  Harbor,  Ohio : 

EHtabliBhment  of  harbor  lines 1, 21, 472 ;  v,  3130 

Improvement  of i,  410;  v,  3107 

Palia,  Bogne,  La. : 

Examination  of 1,260;  in,  1784 

Improvement  of 1, 245 ;  in,  1742 

Palia,  Bogue,  Miss.,  examination  of i,  280 ;  in,  1988 

Fall  River  Harbor,  Mass.,  examination  of 1,71,727 

Falls  of  Ohio  River: 

Improvement  of,  at  Louisville,  Ky i,  328;  in,  2427 

Improvement  of  Indiana  Chute./ i,  329;  in,  2431 
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Falls  of  St.  Anthony,  Minn.,  improvement  of  Mississippi  River  above,    i,  294 :  r 

Far  Rockaway  Bay,  X.  Y„  construction  of  bridge  across,   between    Hick? 
Beach  and  Shelter  Island 

Feather  River,  Cal. : 

Examination  of,  above  Marysville I,  44f-: 

Improvement  of -    i.  437 ;  . 

Improvement  of,  (by  California  Debris  Commission) 1. 470 :  vi, 

Fernandina,    Fla.,  improvement    of    waterway    between    Savannah,     fra,. 
and J,206;  i. 

Fifteen  Foot  Rock,  San  Francisco  Bay,Cal.,  examination  for  removal  of.    I,  431 : 

Fifth  Avenue  and  High  Street  Bridge  Company,  bridge  of 

Fishing  Creek,  N.  C,  improvement  of I,  17?:  r 

Fish  ways  at  Great  Falls,  Potomac  River,  erection  of I,  489 ;  vn. 

Five  Mile  Kiver  Harbor,  Conn.,  improvement  of Lv 

Flag  Lake,  Win.,  examination  of I.  352 :  r« 

Flag  Kiver,  Wis.,  examination  of  mouth  of i.  352 ;  n 

Flathead  Kiver,  Mont. : 

Examination    of,    from    Columbia  Falls  to    Clarks    Fork    of    Columbia 

River I,  45* ;  \ 

Examination  of,  from  Flathead  Lake  to  Jocko  Station I,  45* :  \ 

Flint  River,  Ga.,  improvement  of l,  22f>;  i, 

Flint  River,  Mich.,  examination  of,  to  head  of  navigation I,  396;  n 

Flood  Hock  (U.  8.  dredge),  removal  of  wreck  of iT  I: 

Floyd.  Ark. ,  examination  of  Bayou  Macon  above 1, 279 ;  n. 

Flushing,  N.  Y.,  bridge  obstructing  Flushing  Creek  at ; 

Flushing  Bay,  N.  Y. : 

Bridge  obstructing  Flushing  Creek  at  Flushing 

Improvement  of i,S»:. 

Flushing  Creek,  N.  Y.,  bridge  obstructing,  at  Flushing i 

Fore  River,  Mass.    See  Weymouth  River. 

Forked  Deer  River,  Tenn. : 

Improvement  of I,  305 :  in,  J 

Survey  of,  from  Dyersburg  to  Obion  River l,  310 :  in. .-I 

Fort  Howard,  Wis. : 

Bridge  across  Fox  River  between  Green  Bay  and,  construction  of :  1 

Harbor  lines  iu  Fox  River  at,  establishment  of I,  21, 472;  iv, :  I 

Fort  Keogh  Military  Reservation,  Mont.,  examination  of  Tongue  River  along 
eastern  edge  of  ..\ 1, 301;  m,-| 

Fort  Point,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of  sunken 
rocks  off 1,430;  v.:. I 

Fort  Smith  and  Van  Buren  Railway  Company,  bridge  of l.  -1 

Fort  Winnebago,  Wis.,  construction  of  bridge  across  Fox  River  near  Governors 
Bend  Lock  by  town  of i.  i'l 

Fortifications: 

Allotments i,,V>.  I 

Appropriations 1 

Board  on  Fortifications  or  other  Defenses :  i 

Estimates l,." 

Preservation  and  repair  of i. 

Projects i 

Sea  walls  and  embankments l 

Sites  for,  acquisition  of i,  13. " 

Fourche  Le  Fevre  River,  Ark.,  improvement  of 1, 282 ;  in,  - 

Fox  River,  Wis. : 

Bridge  between  Green  Bay  and  Fort  Howard,  construction  of Li" 

Bridge  near  Governors  Bend  Lock,  construction  of i.-T 

Harbor  lines  at  cities  of  Green  Bay  and  Fort  Howard,  establishment 

of 1,21,472;  iv> 

Improvement  of I,  366 ;  iv,  y 

Operating  and  care  of  locks  and  dams  on 1,367;  i\> 

Frankford  Creek,  Pa.  ; 

Improvement  of 1, 131;  u.K 

Reconstruction  of  bridge  across,  at  Philadelphia i,  ' 

Frankfort  Harbor,  Mich.,  improvement  of 1, 386 ;  iv. 2 

Franklin     City,    Va,,    examination     for     internal    waterway    from     Cape 
Charles 1,151:  ii.l 

French  Broad  River.  Tenn. ,  improvement  of 1, 314 ;  in.  £■ 

French,  Dora  M,  (schooner^,  removal  of  wreck  of , I,G9,7 
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v  River,  111.,  operating  and  care  of  lock  and  dam  on i,  292 ;  m,  2157 

in  County,  111.,  construction  of  bridge  across  Little  Wabash  River  at 

-   Haven  by i,477 

ies,  cable i,  6 

Hton  Bay,  Tex. : 

ridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (La 

l'orte,  Houston  and  Northern  Railroad  Company) i,  475 

ridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (Port 

Holivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company). . .    i,  478 

►efensea  at  Galveston i,  5, 6 

[improvement  of  channel  in  West  Galveston  Bay 1, 263 ;  in,  1809 

mpro vement  of  entrance  to  Galveston  Harbor i,  261 ;  m,  1797 

mprovement  of  ship  channel  in 1, 262;  hi,1806 

Purvey  at  easterly  end  of  Galveston  Island i,  266 

en  toil  Harbor,  Tex. : 

Jefense  of 1, 5, 6 

Improvement  of  entrance  to 1, 261 ;  in,  1797 

Purvey  at  easterly  end  of  Galveston  Island 1, 266 

eston  Island,  Tex. : 
Bridge  between  Virginia  Point  and,  construction  of,  (La  Porte,  Houston 

and  Northern  Railroad  Company) 1,475 

Bridge  between  Virginia  Point  and,  construction  of,  (Port  Bolivar,  Gal- 
veston and  Virginia  Point  Terminal  Railroad  Company) 1, 478 

Survey  at  easterly  end  of 1, 266 

(iardiners  Island,  Long  Island  Sound,  removal  of  wreck  uear 1, 721 

conade  River,  Mo.,  improvement  of i,  470 ;  vii,  3957, 3966, 3998, 4046 

iley  River,  W.  Va.,  improvement  of 1,334;  in,  2462 

r  Head,  Mass.,  removal  of  wreck  near i,  71, 725 

>rges  River,  Me.,  survey  of 1,39,590 

nrgetown,  D.  C.    See  "W  ashington,  D.  C. 

>rgetown  Harbor,  S.  C,  improvement  of 1, 189 ;  u,  1347 

>rgiana  River,  CaL,  examination  of i,  440 ;  v,  3328 

a  Ri v«*r,  Ariz.,  improvement  of,  at  Yuma i,  435 ;  v,  3278 

Is  Landing,  Wis.,  construction  of  bridge  across  Wolf  River  at i,  477 

>n  Cove  Harbor,  Me.,  examination  of i,  38, 577 

>n  Cove  Harbor,  N.  Y. : 

See  aho  Hempstead  Harbor. 

Improvement  of 1,90,838 

mdivo,  Mont.,  construction  of  bridge  across  Yellowstone  River  at i,  475 

my  ood  Highway  Bridge  Company,  nridge  of i,  474 

one-ester  Harbor,  Mass.,  improvement  of i,  43, 609 

Aden  Jiule  (schooner),  removal  of  wreck  of 1, 707 

>odyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by  . ..  i,  205;  n,  1501 

).shen  Creek.  N.  J.,  improvement  of i,  131 ;  n,  1073 

)vernment  Printing  Office,  Washington,  D.  C,  construction  and  repair  of 

buildings  of 1, 491 

uvemors  Bend  Lock,  Wis.,  construction  of  bridge  across  Fox  River  near 1, 476 

owanus  Bay,  New  York  Harbor,  N.  Y.,  improvement  of i,  103, 943 

owanus  Creek  Channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  103, 943 

rand  Haven  Harbor,  Mich.,  improvement  of i,  381 ;  iv,  2795 

rand  Lake,  La. : 

Improvement  of i>254;  in,  1768 

Removal  of  wreck  in 1, 259:  ill,  1782 

irand  Mara  is,  Mich.,  improvement  of  harbor  of  refuge  at 1, 351 ;  iv,  2576 

irand  Marais  Harbor,  Minn.,  improvement  of i,  343 ;  l v,  2528 

Jrand  River,  La.,  improvement  of i,  249, 1754 

Jraud  River,  Ohio.    8ee  Fairport  Harbor. 

} rant*  Pass,  Ala.,  survey  for  channel  through 1, 244 ;  n,  1716 

irassy  Point,  Minn.,  establishment  of  harbor  lines  in  St.  Louis  Bay  and  River 

in  vieini ty  of f 1, 21,  472 ;  I v,  2588 

iravesend  Bay,  N.  Y.,  examination  of i,  121, 1005 

3  rays  Harbor,  Wash. : 

Establishment  of  harbor  lines 1,21,473;  v,3547 

Improvement  of I,  452 ;  v,  3405 

Survey  of,  and  its  bar  entrance i,459;  v,3517 

Great  Chazy  River,  N.  Y.,  improvement  of 1, 426;  v,  3234 

Great  Falls,  Potomac  River : 

Erection  of  fishwaysat i,489:  vn,4114 

Raising  height  of  dam  at i,487;  vii,4112 
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Great  Kanawha  River,  W.  Va. : 

Improvement  of 1,332;  m.2;:*: 

Operating  and  care  of  locks  and  dams  on i,  334 ;  in.  :'*•- 

Great  Lakes : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  chanuels  in  connecting  waters  of,  between   Chicago, 
Duiuth,  and  Buffalo 1,397;  iv.X 

Great  Pedee  River,  S.  C,  improvement  of i,  194;  n.  14 

Great  Point  Rip,  Mass.,  removal  of  wreck  on  and  near I,  70, 712, ":' 

Great  Salt  Pond,  Block  Island,  R.  I.,  survey  of,  for  harbor  of  refuge i  * 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at 1,420 ;  v.  31 '. 

Great   Wicomico  River,  Va.,  examination  of,  from  Cedar  Point  to  Indian 

Point 1,166;  n,12> 

Green  Bay,  Mich.,  water  levels  at  Escanaba 1, 497 ;  vu,  L'. 

Green  Bay,  Wis.,  construction  of  bridge  across  Fox  River,  between  cities  of 
Fort  Howard  and U*K 

Green  Bay  Harbor,  Wis. : 

Establishment  of  harbor  lines  in  Fox  River I,  21, 472 ;  iv,  1ft' 

Improvement  of 1, 356 ;  iv,  2* 

Green  .J  acket  Shoal,  Providence  River,  R.  I.,  removal  of 1, 63,  »'d 

Green  River,  Ky. : 

Improvement  of,  above  month  of  Big  Barren  River  (Lock  No.  5) .  i,  337;  in,  217 

Operating  and  care  of  locks  and  dams  on 1, 338 ;  U1.2H 

Reconstruction  of  Lock  No.  2,  at  Ramsey i,  337;  Hi,  2£ 

Greenport  Harbor,  N.  Y. : 

Examination  of I,94,£i 

Improvement  of I,  S&  k. 

Greenwich  Harbor,  Conn.,  examination  of 1,93,$' 

Grossepoint,   Mich.,    establishment  of  harbor   lines  in   Lake  St.    Clair 
at 1,21,472;  iv,3fr/ 

Guadalupe  River,  Tex.,  examination  of,  from  the  mouth  to  Cuero...  1,266;  in,  1>- 

Gun  batteries 1.5.1- 

Gun  emplacements „• i,  5,  - 

Guyandotte  River,  W.  Va. : 

Examination  of,  for  locks  and  dams 1,343;  m,2ol" 

Improvement  of 1,342;  in,2^ 

H. 

Hainesport,  N.  J.,  construction  of  bridge  across  South  (Lumberton)  Branch  of 
Rancocas  River  at M^ 

Hampton  RoadB,  Va. : 

Defense  of 1,5,6,0,12,^ 

Removal  of  wrecks  in n,  12 

Harbor  lines,  establishment  of 1,21.4' 

Allegheny  River  at  Pittsburg,  Pa 1,21,471;  ui,2l: 

Ballard,  Wash 1,21,473;  v,3^ 

Buffalo  Harbor,  N.  Y 1,21,472;  V,3176,31* 

Cleveland  Harbor,  Ohio i,  21,472;  v,  312. 

East  River,  N.  Y.,  in  vicinity  of  Rikers  Island i,  21, 471,  W 

Fairport  Harbor,  Ohio 1, 21, 472 ;  v,  3tf 

Fort  Howard,  Wis 1,21,472;  iv,2^ 

Fox  River,  Wis 1, 21, 472 ;  rv, 2ft 

Grassv  Point,  Minn i,  21, 472 ;  rv,  &t 

Grays*  Harbor,  Wash 1, 21, 473 ;  vf  3^ 

Green  Bav  Harbor,  Wis i,  21, 472 ;  iv,  a*< 

Grossepoint,  Mich 1,21,472;  iv.SOs1 

Hoquiam  River  at  Hoquiam,  Wash i,  21, 473;  v,  85*  ■ 

Ironton,Minn i.  21, 472 ;  iv,  '*?, 

Miltbrd  Harbor,  Conn i,21,47U* 

Milwaukee  River  at  Milwaukee.  Wis..'. 1,21,472;  iv, ^ 

Monongahela  River  at  Pittsburg,  Pa 1, 21, 471 ;  in, 2W 

New  Haven  Harbor,  Conn I,  21, 471.*; 

Niagara  River,  N.Y 1,21,472;  v,jl* 

Ohio  River  between  Pittsburg  and  Davis  Island  Dam,  Pa i,  21,471;  !"»-,;, 

Pittsbnrg  Harbor,  Pa : 1,21,471:  M,2£ 

Puget  Sound,  Wash ". 1,21,473;  V,** 

Rockland  Harbor,  Me i,  21, 471.  ^' 

St. Clair, Lake,  Mich 1,21,472;  IV.J*' 

St.  Louis  Bay  and  around  Grassv  Point,  Minn,  aud  Wis 1,21,472;  lV'~\ 

St.  Louis  River  above  Grassy  Poi nt  to  Spirit  Lake i,  21, 472 ;  rv.  s* 

Seattle,  Wash 1,21,473;  v,N* 

Wilmington  Harbor,  Cal 1,21,473;  v,32* 
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org  and  riven: 

Continuous  contracts i,  19 

'*evtiuiates  for  examinations,  surveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of i,  19, 20 

mprovement  of i,  19 

am  River,  N.  Y. : 

bridge  at  First  avenue,  New  York,  construction  of 1, 477 

mprovement  of 1, 96, 917 

o wo  River,  N.  C,  improvement  of  waterway  via i,  182  ;  n,  1321 

aaceket  River,  Me.,  improvement  of 1, 31, 561 

i»  Craek  prong  of  Back  River,  Va.,  examination  of i,  167 ;  ii,  1265 

:,  A\  K.  (schooner),  removal  of  wreck  of 1,70,714 

;ford,  Conn. : 

Bridge  across  Connecticut  River  between  East  Hartford  and,  alteration  of.  i,  480 

Bridge  obstructing  Connecticut  River  between  East  Hartford  and 1,483 

tford  (East), Conn.: 

Bridge  across  Connecticut  River  between  Hartford  and,  alteration  of i,  480 

Bridge  obstructing  Connecticut  River  between  Hartford  and 1, 483 

tings,  Minn.,  construction  of  bridge  across  Mississippi  River  by  city  of.. .  1,474 

;teras,  Cape,  N.  C.,  removal  of  wreck  off u,  1356 

rre  de  Grace,  Md. : 

Improvement  of  Susquehanna  River  above  and  below 1, 141 ;  II,  1125 

Survey  of  Susquehanna  River  from  above  Port  Deposit  to  below,  z,  152;  n,  1169 

v  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of. 1, 400 ;  iv,  3048 

i/ncs,  John  C,  (schooner),  removal  of  wreck  of n,  1295 

11  Gate,  East  River,  N.  Y.?  improvement  of 1,100,930 

mpstead  Bay,  N.  Y.,  examination  of  Woodsburg  Channel 1, 94, 879 

mpstead  Harbor,  N.  Y. : 
See  aleo  Glen  Cove  Harbor. 

Examination  of 1,94,877 

irons,  Pass  Aux,  Ala.,  survey  for  channel  through j,  244 ;  n,  1716 

jit  Island  Dam,  Allegheny  River,  Pa. : 

Construction  of x,326;  m,  2410 

Survey  for  lock  and  dam  in  Allegheny  River,  between  Tarentam  and 1, 328 

cks  Beach,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  #ay,  between 

Shelter  Island  and 1,479 

icks  Rock,  Ind.  T.,  construction  of  bridge  across  Arkansas  River  near i,  476 

illsboro,  Oreg.,  examination  of  Tnaliton  River  to  and  above 1, 467;  V,  3598 

illsboro  River,  Fla.,  reconstruction  of  bridge  across,  at  Tampa 1, 479 

ingham  Harbor,  Mass.,  improvement  of 1, 50, 631 

iwassee  River,  Tenn.,  improvement  of 1,313;  in,  2311 

olland  (Black  Lake)  Harbor,  Mich.,  improvement  of 1, 380;  iv,  2793 

olman  Ferry,  Fla.  and  Ala.,  construction  of  bridge  across  Perdido  River  near.   1, 474 
omestead,  Pa.,  construction  of  bridge  across  Monongahela  River  between 

Pittsburg  and 1,473 

oods  Canal,  Paget  Sound,  Wash.,  examination  for  waterway  between  North 

Bay  and 1,457;  v,3466 

opkina,  L.  H.  (schooner),  removal  of  wreck  of '. 1, 702 

oppet  (bark),  removal  of  wreck  of 1, 93, 852 

oqi  liam,  Wash.,  establishment  of  harbor  lines  in  Hoquiam  River  at.  1, 21, 473 ;  v,  3547 
oqui am  River,  Wash.,  establishment  of  harbor  lines  at  Hoqaiam.  1,21,473;  v,3547 

iorn  Island  Pass,  Miss.,  examination  of  bar  in 1,244;  n,  1714 

loichkias,  Geo,  (schooner),  removal  of  wrecfc  of 1, 93, 851 

ioueatouic  River,  Conn.,  improvement  of i,  80, 787 

ludson  River,  N.  Y.,  improvement  of 1,95,898 

1  umboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  439 ;  v,  3310 

hinting  Creek,  Va.,  examination  of,  from  its  month  to  head  of  naviga- 
tion   i,151;  11,1156 

iuutiogton  Harbor,  N.  Y.,  improvement  of 1, 89, 835 

Huron  Harbor,  Ohio,  improvement  of i?407;  v,  3092 

iuron,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refnge  at  Sand  Beach,  Mich i,  391 ;  iv,  2831 

Removal  of  wreck  near  Thnnder  Bay  Island  Light  Station 1, 395 ;  iv,  2841 

Water  levels 1,497;  vn,  4162, 4251 

Hyannis  Harbor,  Mass. : 

Examination  of i,  72, 746 

Improvement  of  harbor  of  refuge i,  55, 654 
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Illinois  and  Mississippi  Canal,  111. : 

Construction  of 1, 374 :  « 

Operating  and  care  of  canal  around  Lower  Rapids  of  Rock  River  a 
Milan 1,375:. 

Illinois  River,  111. : 

Improvement  of **372;  : 

Operating  and  care  of  La  Grange  and  Kampsville  locks  and  dams,   i,  373 :  i 

Indian  River,  Del.,  examination  for  canal  from  Pocomoke  River,  Md.  i,  151 :  l 

Indian   River,    Fla.,  improvement   of,    between   Goat    Creek    and    J n pile: 
Inlet 1,213:  r 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  329 ;  ; 

Individuals,  occupancy  or  injury  of  public  structures  by i,  21 ,  4£3 ;  \ ; 

Injury  to  structures  built  by  the  United  States i,  21,483;  ^ 

Inland  waterways.    8ee  Waterways. 

Inside  routes,  waterways,  etc.    See  Waterways. 

Internal  waterways.    See  Waterways. 

Invincible  Rock,  San  Francisco  Bay,  CaL,  examination  for  removal  of.   i,  431 :  > 

Ipswich  River,  Mass.,  improvement  of l  « 

Iron  River,  Wis.,  examination  of  mouth  of i,  352:  :• 

Irondequoit  Bay,  N.   Y.,  examination  of  channel  connecting  Lake  Ontari*- 
with L424; 

Iron  ton,  Minn. ,  establishment  of  harbor  lines  in  St.  Louis  River  at.  1, 21,  472 ;  l    I 

Ironton,  Ohio,  examination  of  Ohio  River  at i,  322 ;  r  J 

J. 

Jacksons  Creek,  Va.,  examination  of i,  167:  r  I 

Jacksonville,  St.  Augustine  and  Indian  River  Railway  Company,  bridges  of.  i.  4~ 

Jamaica  Bay, N.  Y., improvement  of i,  !• 

James  River,  Va. : 

Improvement  of i,  154 :  n  I 

Protection  of  Jamestown  Island  from  encroachment  of i,  156:  i:  I 

Jamestown  Islaud,Va.,  protection  of,  from  encroachment  of  James  River  1, 158;  i:  ! 

Jefferson  City,  Mo.,  construction  o  f  bridge  across  Missouri  River  at I 

Jefferson  City  Bridge  and  Transit  Company,  bridge  of j  I 

Jekyl  Creek,  Ga.,  improvement  of i,205 :  n.  J 

Jennings,  Mont.,  examination  of  Kootenai  River  above i,  458 ;  \,  i 

Judith,  Point,  R.  I. : 

Improvement  of  harbor  of  refuge  at i.  »v  I 

Removal  of  wreck  off i,  7:  ! 

K. 

Kalamazoo  River,  Mich. : 

Examination  of,  from  the  mouth  to  Kalamazoo i,  396 :  l v.  :\ 

Improvement  of  Saugatuck  Harbor I,  379;  n.J 

Survey  of,  from  Lake  Michigan  to  Saugatuck ;  I 

Kampsville  Locfc  and  Bam,  Illinois  River,  Hi.,  operating  and  care  of.   i,  373;  iv.  :1 

Kansas  City,  Pittsburg  and  Gulf  Railroad  Company,  bridge  of :,  I 

Kaskaskia  River,  111.,  improvement  of 1,290;  in. I 

Kawkawlin  River,  Mich.,  examination  of i,  396;  rr.J 

Kelly,  Kate  (schooner),  removal  of  wreck  of 1, 367 ;  iv.  .1 

Kennebec  River,  Me.,  improvement  of i. ;* .  i 

Kennett,  Mo.,  alteration  of  bridge  across  St.  Francis  River  below i  -I 

Kenosha  Harbor,  Wis.,  improvement  of 1,365;  iv.J 

Kentucky  River,  Ky. : 

Improvement  of i,  338;  in.-i 

Operating  and  care  of  locks  and  dams  on i,  339 :  in.  I 

Keogh,  Fort,  Military  Reservation,  Mont.,  examination  of  Tongue  River  along 

eastern  edge  of 1,304;  n:.-.l 

Kewaunee,  Green  Bay  aud  Western  Railroad  Company,  bridge  of ;  .1 

Kewaunee  Harbor,  Wis.,  improvement  of 1,360:  iv.:J 

Keweenaw  Bay,  Mich.,  waterway  from  Lake  Superior  to : 

Improvement  of 1, 349 ;  iv, :  I 

Operating  and  care  of 1,350;  iv,:"-l 

Keweenaw  Point,  Mich.,  waterway  across: 

Improvement  of 1,  349;  jv.: 

Operating  and  care  of. 1, 350;  iv,.  I 

Key  West  Harbor,  Fla. : 

Defense  of 

Improvement  of  northwest  entrance  of 1,215;  11.! 
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ort  Harbor,  N.  J.,  improvement  of i,  116, 987 

Lionel  Bar,  Tautucket  Sound,  Mass.,  removal  of  wreck  on i,  70, 710 

vaix  Kull,  New  York  Harbor,  N.  Y.,  removal  of  wreck  from i,  120, 998 

a  County,  N.Y.: 

V Iteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn 481 

Construction  of  temporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by i,48l 

cston  Harbor,  Mass.,  improvement  of i,  52, 637 

quino  River,  Oreg.,  improvement  of i,  466;  v,  3595 

tanai  River,  Idaho  and  Mont. : 

Kxaminat  ion  of,  between  Jennings  and  the  international  boundary .  i,  458 :  v,  3489 

Plan  and  estimates  for  improvement  of,  between  Bonn  era  Ferry  and  the 

international  boundary i,459;  v,&515 

Ii. 

3 rosso  Harbor;  Wis.,  examination  of 1,293;  in, 2162 

ourene,  Bayou,  La.,  improvement  of I,  248;  in,  1750 

Grange  Lock  and  Dam,  Illinois  River,  111,,  operating  and  care  of.,  i,  373;  iv, 2723 

:e  Drammond  Canal,  Va.    See  Dismal  Swamp  Canal. 

tes,  Great.    See  Great  Lakes  and  Northern  and  Northwestern  Lakes. 

ces,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

Porte,  Houston  and  Northern  Railroad  Company,  bridges  of 1, 475 

•ohinout  Harbor,  N.  Y.,  improvement  of i,  87, 821 

Trappe  River,  Md.,  improvement  6f i,  144;  ii,  1132 

wfl  of  Fifty- third  Congress,  third  session,  affecting  Corps  of  Engineers. .  vii,  4259 

U*  River,  Miss.,  improvement  of if  240;  n,  1704 

ipsic  River,  Del.,  removal  of  wreck  in 1, 150;  n,  1146 

visa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  341 ;  in,  2503 

wes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near i,  127 ;  n,  1062 

Improvement  of  waterway  from  Chincoteague  Boy  to  Delaware  Bay 

near 1,139;  n,1123 

wis  River,  Wash.,  examination  of,  up  to  La  Center 1, 467 ;  v,  3600 

xington,  Mo.,  construction  of  bridge  across  Missouri  River  at i,  475 

xington  Bridge  and  Terminal  Company,  bridge  of i, 475 

eking  River, Ky.: 

Examination  for  ice  harbor  in  lower  portion  of 1, 343 ;  ill,  2513 

Examination  for  lock  and  dam  near  mouth  of 1, 343 ;  m,  2513 

Improvement  of,  between  Farmers  and  West  Liberty 1, 340;  m,2498 

gh t  of  the  East  (schooner),  removal  of  wreck  of 1, 70, 710 

ppitt,  Henry  (schooner),  removal  of  wreck  of n,  1295 

ttle  Badenock  Bay,  Mich.    See  Little  Bay  do  Noc. 

ittle  Bay  de  Noc,  Mich.,  examination  of  Whitefish  River  for  harbor  at  month 

in 1,368;  iv,2684 

ittle  Coal  River,  W.  Va., examination  of 1,336;  in, 2465 

ittle  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at i,  37, 575 

ittle  Kanawha  River,  W.  Va. : 

Examination  of,  for  locks  and  dams 1, 343 ;  in,  2520 

Improvement  of i»342;  m,  2510 

Operating  and  care  of  lock  aud  dam  on i>342;  in,  2511 

ittle  Pedee  River,  S.C.,  improvement  of 1, 193;  n,  1398 

.ittle  Pigeon  River,  Tenn .,  improvement  of i,  315 ;  in,  2313 

.ittle  River,  Ark. : 

Construction  of  bridge  across,  near  Morris  Ferry i,  475 

Examinaton  of,  from  Fulton  to  White  Cliffs 1, 279 ;  in,  1965 

jttle  River,  La. ,  examination  of 1, 279 ;  in,  1984 

.ittle  Rock,  Ark.,  removal  of  wreck  in  Arkansas  River  at 1, 286;  in,  2037 

kittle  Sodus  Bay.  N.  Y.,  improvement  of  harbor  at i»421;  v,3198 

kittle  Wabash  River,  111.,  construction  of  bridge  across,  at  New  Haven 1, 477 

.ittle  Wicomico  River,  Va.f  examination  of  month  of 1, 167 ;  n,  1258 

Little  Woods  Hole  Harbor,  Mass,,  survey  of 1,72,750 

Livingstone  Point,  Ky.,  improvement  of  Tennessee  River  at i,  313;  in,  2299 

Locks  and  dams.    See  Canals. 

Lockwooda  Folly  River,  N.  C,  improvement  of i,  189j  n,  1345 

Lone  Rock,  Wis.,  construction  of  bridge  across  Wisconsin  River  near 1, 478 

Lone  Rock  Bridge  Company,  bridge  of *. 1, 478 

Long  Bridge,  Potomac  River,  at  Washington,  D.  C 1, 158 ;  n,  1212 

ENG  95 2 
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Long  Island  City,  N.Y.: 

Alteration  of  bridge  across  Newtown  Creek  between  Brooklyn  and 

Construction  of  temporary  bridge  across  Newtown  Creek  between  Bn»ok- 

lyn  and 

Long  Island  Railroad  Company,  bridge  of 

Long  Island  Sound : 

Defense  of  eastern  entrance  of -- 

Removal  of  wrecks  in i*H3.7_ 

Lookout.  Cape,  barbor  of  refuge,  N.  C,  examination  of 1, 191 ;  i; 

Louisville,  ky.,  improvement  of  Falls  of  Ohio  River  at X, 328;*u; . 

Louisville aud  Portland  Canal,  Ohio  River,  operating  and  caxe  of.. .  i,  330;  in  . 

Lower  Macbodoc  Creek,  Va.,  improvement  of i, 162:  n 

Lubeo  Channel,  Me.,  improvement  of L. 

Ludington  Harbor,  Mich.,  improvement  of i.  384 ;  r  . 

Lumber  River,  N.C.  and  8.  C,  improvement  of 1, 1S£J:  u. 

Lumberton  Branch  of  Rsucocas  River,  N.  J. : 

Bridge  at  Hainesport,  construction  of i 

Examination  of,  to  Lumberton l,  132;  r 

Lynch  River,  S.  C.    See  Clark  River. 

Lynn  and  Boston  Railroad  Company,  bridge  of 

Lynn  Harbor,  Mass.,  improvement  of l- 

Lyons  Creek,  Va., examination  of i,  177:  l 

M. 

McHenry,  Port,  Md.,  sea  wall  and  embankment  at 

McKeesport,  Pa.,  construction  of  bridge  across  Youghiogheny  River  at i  1 

Machias  River  Channel,  Me.,  survey  of i.£\  I 

Machodoc  (lower)  Creek,  Va.,  improvement  of i,  162;  h  :.i 

Mackeys  Creek,  N.  C,  improvement  of i,  176;  u.  J 

Macon,  Bayou,  La.  and  Ark. : 

Examination  of,  above  Floyd,  Ark 1,279;  in.'  1 

Improvement  of,  in  Louisiana 1,273;  in.:  i 

Mahon  River,  Del.,  examination  of 1,150;  il!  I 

Maiden  River,  Mass.,  improvement  of i,4r-  i 

Manaaqnan  Inlet,  N,  J.,  removal  of  wreck  in 1,132;  n.l  i 

Manasquan  River.  N.  J.,  improvement  of 1,11^  l 

Manatee  River,  Fla.,  improvement  of 1,218;  n.l 

Manchac,  Bayou,  La.,  improvement  of 1, 2-17;  iu,i"l 

Manchester  Harbor,  Mass. : 

Examination  of i,5»V! 

Improvement  of. i.44.  I 

Manhasset  Bay,  N.  Y.,  removal  of  wrecks  in i,it; »! 

Manistee  Harbor,  Mich.,  improvement  of i,  385;  iv.:>l 

Manistique  Harbor,  Mich.,  improvement  of i,  353 ;  n .  -  I 

Manitowoc,  Wis. : 

Bridges  across  Manitowoc  River,  construction  of i.  M 

Improvement  of  harbor  of 1,361;  iv._-i 

Manitowoc  River,  Wis. : 

Bridges  at  Manitowoc,  construction  of ;.  *»l 

Improvement  of  Manitowoc  Harbor i,  361;  iv,.»  i 

Manitowoc  Terminal  Company,  bridges  of It  >| 

Munkato,    Minn.,   examination    of    Minnesota   River   for   bank    protection 

at 1,300;  in.~ 

Manokin  River,  Md.,  improvement  of 1, 148;  n.  i 

Mantua  Creek,  N.  J.,  examination  of i,  132 ;  11. ! 

Maps,  military  and  other 1, 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor  at jt  126 ;  h.  \ 

Mare  Island  Strait,  Cal..  examination  of i,  436  •  v. ,:. 

Maria  Adelaide  (schooner),  removal  of  wreck  of 1, 70. 7 

Marietta,  Ohio,  a)  teration  of  bridge  across  Mnskingnm  River  at 1, 331. : 

Marquette  Harbor,  Mich. : 

Improvementof - * 1,  350;  iv,5 

Water  levels .* 1,497;  xnA.  . 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown 1, 56.-  ^ 

Marysville,  Cal.,  examination  of  Feather  River  above it  440 ;  v,  & 

Matauzas  River,  Fla.,  construction  of  bridge  across,  at  St.  Augustine 1.1 

Mattaponi  River,  Va.,  improvement  of 1,165;  11.L 

Mnttawan  Creek.  N.  J.,  improvement  of 1, 117.L* 

Maumee  Bay,  Ohio.    See  Maumee  River, 
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aumee  River,  Ohio . 

Bridge  at  Toledo,  construction  of i,  478 

Improvement  of  Toledo  Harbor I,  403 ;  V,  3074 

si.  iirice  River  Cove,  Delaware  Bay,  N.  J.,  removal  of  wreck  in I,  132 ;  u,  1078 

**mW>ciuo  Harbor,  CaL.  examiuatiou  of 1, 440;  v,  3330 

** nominee  Harbor,  Mich,  and  Wis.,  improvement  of i,  354 ;  iv,  2595 

cs nominee  River,  Mich,  and  Wig.,  improvement  of i,  354 ;  iv,  2599 

«irnientau  River,  La.,  and  tributaries,  improvement  of 1, 254 ;  in,  1768 

^rrimae  River,  Mass.,  improvement  of 1,40,600 

c^xiro,  Gulf  of,  examination  of  bar  in  Horn  Island  Pass,  Miss i,  244;  u,  1714 

I  iami  and  Erie  Canal,  survey  of i,22 

I  i  ;in us  River,  Conn. : 

Improvement  of i,  85, 816 

Survey  of 1,95,881 

I  ichigan  City  Harbor,  Ind. ,  improvement  of I, 376 ;  iv,  277(1 

lichigan.  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Dredging  harbors  on  east  coast  of IV,  2822 

Removal  of  wreck  near  Racine,  Wis i,  367 ;  iv,  2681 

Water  levels M97;  vii,4251 

lichigan,  Lake,  and  Sturgeon  Bay  Ship  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrauce  of 1, 358 ;  iv,  2614 

Improvement  of 1,357;  iv,2606 

Operating  and  care  of 1, 358;  iv,2612 

Vliddle  Ground,  Plymouth  Harbor,  Mass.    See  Plymouth  Harbor. 

Viiddle  Ground,  Salem  Harbor,  Mass.    See  Salem  Harbor. 

Vliddletown,  Conn.,  construction  of  bridge  across  Connecticut  River  between 

Portland  and 1,480 

Midd  letown  and  Portland  Bridge  Company,  bridge  of i,  480 

Milan,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of  Rock  River 

at 1,375;  iv,2770 

Blile  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of ..  l,  430;  v,  3252 

>1  i  I  ford  Harbor,  Conn.,  establishment  of  harbor  lines  tit 1, 21, 471, 893 

Mil  ford  Haven,  Va.,  survey  of  bar  at  northwest  entrance  of,  from  Piankatank 

River 1,167;  11,1267 

Military  and  other  maps i,497 

:M  i  1  itarv  departments,  reconnaissances,  surveys,  and  explorations  in i,  497 

Jlfilton  (barge),  removal  of  wreck  of 1,120,998 

M  il ton  Harbor,  N.  Y.,  examination  of,  at  Milton  Point 1, 94, 867 

Milton  Point,  N.  Y.,  examination  of  Milton  Harbor  at i,  94, 867 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of  refuge 1, 363 ;  iv,  2637 

Milwaukee  Harbor,  Wris. : 

Establishment  of  harbor  lines  in  Milwaukee  River 1, 21, 472 

Improvement  of 1 ,  363 ;  iv,  2640 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  363 ;  iv,  2637 

Water  levels 1,497;  vn,4251 

Milwaukee  River.  Wis. : 

Establishment  of  harbor  lines  at  Milwaukee 1, 21 ,  472 ;  I v,  2686 

Improvement  of  Milwaukee  Harbor 1.363;  iv,2640 

Milwaukee  (South),  Wis.,  survey  of  harbor  at i,  364 ;  iv,  2641 

Mines,  submarine 1, 5, 6 

Mingo  Creek,  S.  C,  improvement  of i,  194;  it,  1405 

Mining  casemates i,  5 

Minnesota  River,  Minn.: 

Examination  of,  for  bank  protection  at  Belle  Plaine  and  Mankato.  1, 300 ;  in,  2206 

Improvement  of I,  298;  in,  2194 

Reservoirs  at  Big  Ston*  Lake,  examination  for i,  300;  in,  2208 

Mint  ( schooner),  removal  of  wreck  of i,  150;«n,  1146 

Minimum  Point,  Mass.,  removal  of  wreck  near i,  70,713 

Mispillion  River,  Del.,  improvement  of I,  138;  n,  1120 

MiHHisquoi  River,  Vt.,  examination  of i,  429 ;  v,  3243 

Mississippi  River: 

Baton  Rouge  Harbor,  La.,  examination  of i,  261 ;  nr,  1793 

Bayou  Sara,  La.,  examination  at in,  1795 

Big  Stone  Lake,  Minn.,  examination  for  reservoirs i,  300 ;  in,  2208 

Davenport,  Iowa,  construction  of  bridge  between  Rock  Island,  111.,  and. ..  1, 474 
Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of .  i,  292;  in,  2152 

Flint  Creek  to  Iowa  River,  survey  of  west  bank  from l,  293 ;  in,  2168 

Gauging,  and  tributaries I,  278;  in,  1955 

Gauging,  at  or  near  8t.  Paul,  Minn i,  299;  in,  2702 

Hastings,  Minn.,  construction  of  bridge  at *»  *2S 

La  Crosse  Harbor,  Wis.,  examination  of i,  293{  in,  2162 
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Mississippi  River— Continued. 

Minneapolis  to  Missouri  River,  improvement  from i,  291 ;  m,  2108 

Minneapolis  to  St.  Paul,  construction  of  Lock  and  Dam  No.  2. ..  J,  292;  in,  2158 

Ohio  River,  improvement,  surveys,  etc,  below i,  469 ;  vi,  3617 

Ohio  River  to  Missouri  River,  improvement  from i,  288 ;  in,  2059 

Plaqueinine,  Bayou,  La.,  bank  protection  at  mouth  of i,  249;  in,  1757 

Quincy  to  Warsaw,  111.,  survey  of  east  bank  from i,  293;  in,  2163 

Quincy  Bay,  111.,  ex  sunt  nation  of i,  293 ;  in,  2159 

Quincy  Bay,  111.,  improvement  of i,  291 ;  in,  2109 

Reservoirs  at  Big  Stone  Lake,  Minn.,  examination  for i,  300;  in,  2208 

Reservoirs  at  headwaters,  construction  of I,  294 ;  in,  2174 

Reservoirs  at  headwaters,  operating  and  care  of I,  295 ;  in,  2179 

Reservoirs  at  headwaters,  surveys  for mt  2206 

Rock  Island,  111.,  construction  of  bridge  between  Davenport, 

Iowa,  and I,  474 

St.  Anthonys  Falls,  Minn.,  improvement  above i,  294 ;  in,  2171 

St.  Louis,  Mo.,  improvement  at i,  289;  m,  2091 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i.  291 ;  in,  2095 

Snags  and  wrecks,  removal  of i^  287 ;  in,  2043 

South  Pass,  inspection  of  improvement  of i,  21, 244 ;  m,  1725 

South  St.  Paul,  Minn.,  construction  of  bridge  at 1,  474 

Superior,  Lake,  to,  survey  for  canal  from 1,  353 ;  1  v,  2587 

Survey  of 1,469;  vi,36l7 

Vieksbnrg  Harbor,  Miss.,  improvement  of 1, 274 ;  in,  1933 

Mississippi  River  Commission : 

Annual  report  of 1, 469 ;  vi,  361 7 

List  of  appendixes vi,3647 

List  of  plates vi,  3&18 

Mississippi  Sound,  Ala.  and  Miss. : 

Examination  of  bar  in  Horu  Island  Pass,  Miss 1, 244 ;  n,  1714 

Survey  of  channel  between  Mobile  Bay  and 1, 244 ;  11, 1716 

Missouri  River: 

Jefferson  City,  Mo.,  construction  of  bridge  at 1, 476 

Lexington,  Mo.,  construction  of  bridge  at 1, 475 

Sioux  City,  Iowa,  examination  of  Nebraska  side  of,  opposite 1, 304 ;  in,  2240 

Sioux  City,  Iowa,  improvement,  surveys,  etc.,  below 1, 469;  vn,  3957 

Sioux  City,  Iowa,  to  Stubbs  Ferry,  Mont.,  improvement  from 1, 301 ;  in,  2213 

Sioux  City,  Iowa,  removing  snags  above 1, 303 ;  in,  2238 

Missouri/Department  ot  the,  report  of  engineer  officer 1, 497 ;  vn,  4253 

Missouri  River  Commission 1,469;  vn,  3957 

Mobile,  Ala. : 

Defense  of 1,5,6,  11,  12 

Improvement  of  harbor  of 1, 235;  n,  1683 

Mobile  Bay,  Ala. : 

Improvement  of  Mobile  Harbor 1,235;  n,  1683 

Survey  of  channel  between  Mississippi  Sound  and 1, 244 ;  11, 1716 

Mobile  River,  Ala. : 

Improvement  of  Mobile  Harbor 1,235;  II,  1683 

Removal  of  wreck  in 1, 243;  n,  1712 

Mokelumne  River,  Cal .,  improvement  of 1, 437 ;  v,  3297 

Monomoy,  Mass.,  removal  of  wrecks  near 1,  70, 71, 716, 719, 720, 726 

Monongahela  Navigation  Company,  purchase  of  locks  and  dams  on  Mouonga- 
hela  River,  belonging  to 1, 325 

Monongahela  Rivor,  W.  Va.  and  Pa. : 

Bridge  at  Pittsburg,  construction  of, (Glen wood  Highway  Bridge  Company)  1, 474 

Bridge  at  South  Tenth  street,  Pittsburg,  reconstruction  of ". .    i,477 

Bridge  between  Pittsburg  and  Homestead,  construction  of 1, 473 

Harbor  lines  at  Pittsburg,  establishment  of 1, 21, 471 ;  in,  2420 

Improvement  of 1, 323 ;  m,  2396 

Lock  and  Dam  No.  6,  purchase  of 1,325;  in,  2404 

Lock  and  DamNo.  7,  purchase  of i,324;  m, 2403 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care  of 1, 324 ;  in,  2400 

Locks  and  dams  of  Monongahela  Navigation  Company,  purchase  of 1, 325 

Monroe,  Fort,  Va.,  sewerage  system  and  water  supply  at 1, 9, 511 

Monroe  Harbor,  Mich. : 

Improvement  of 1,403;  V,3071 

Water  levels 1, 497 ;  vn,  4251 

Monroe9  Loring  (canal  boat),  removal  of  wreck  of 1, 150 ;  n,  1146 

Moosabeo  Bar,  Me.,  improvement  of 1,23,541 

Mormon  Channel  (slough),  Cal.,  construction  of  bridge  across,  at  Stockton...  1,476 

Morris  Ferry,  Ark.,  construction  of  bridge  across  Little  River  near 1, 475 
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orrison,  Ellen  (schooner),  removal  of  wreck  of i,  70 ;  716 

orristown,  N.  Y.,  construction  of  bridge  across  St.  Lawrence  River  at i,  476 

ortar  batteries 1,5,12,519 

ortar  emplacements i,  5, 12 

omit  Desert,  Mo.,  construction  of  breakwater  from  Porcupine  Island  to..  1, 25, 544 

omit  Hope  Bay,  Mass.,  examination  of 1, 71, 727 

omit  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  of i,  196;  n,  14^1 

fvunt  Vernon  (schooner),  removal  of  wreck  of 1, 132 ;  II,  1078 

[ud  Lake,  La.,  improvement  of J;  254;  in,  1768 

I  utl  River,  8.  C.,  survey  for  waterway  via 1,207;  n,  1521 

[iircierkill  River,  Del.,  improvement  of i,  137;  n,  1118 

Lusclc  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of..  1,313;  in, 2305 

I  uucogee,  Fla.,  construction  of  bridge  across  Perdido  River  near 1, 474 

I  uakegon  Harbor,  Mich.,  improvement  of 1, 382 ;  I v,  2799 

luskiugum  County,  Ohio,  alteration  of  bridge  of,  across  Muskingum  River  at 

Tsiylorsville 1,321,482 

•1 nskiugum  River,  Ohio : 

Bridge  at  Marietta,  alteration  of 1,320,481 

Bridge  at  Taylorsville,  alteration  of 1,321,482 

Ico  harbor  at  mouth  of,  construction  of i,  320;  in,  2368 

Improvement  of 1, 321;  in,  2370 

Locks  and  dams  on,  operating  and  care  of i,  322 ;  in,  2371 

Survey  of,  froui  Zanesville  to  Dresden 1, 323 ;  in,  2390 

Mystic  River,  Conn.,  improvement  of i,  73, 758 

Mystic  River,  Mass. : 

Bridge  (temporary)  between  Boston  and  Chelsea,  construction  of 1, 478 

Chelsea  Bridge  at  Boston,  reconstruction  of i,  478 

Improvement  of i,  46, 618 

Nandua  Creek,  Va.,  survey  of 1,170,177;  n,  1302 

Nanseniond  River,  Va. : 

Improvement  of i,  170;  n,  1280 

Survey  of  Nandua  Creek 1,170,177;  n,  1302 

Nanticoke  River,  Del.,  survey  of i,  151 ;  n,  1165 

Nantucket  Harbor,  Mass. : 

Improvement  of  harbor  of  refuge 1, 56, 658 

Removal  of  wreck  in i,  70, 704, 715 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in i,  69, 70, 71, 710, 724 

Napa  River,  Cal. : 

Examination  of,  between  North  and  South  Vallejo 1, 436 ;  v,  3285 

Improvement  of i,  431 ;  v,  3263 

Narragausett  Bay,  R.  I. : 

Defense  of 1,5,6,7,13,14,503 

Improvement  of 1, 62, 679 

Narragnagus  River,  Me.,  improvement  of i,  24, 543 

Narrows  of  Lake  Champlain,  X.  Y.  and  Vt.,  improvement  of 1, 428 ;  v,  3241 

Narrows,  The,  Bogue  Phalia,  Miss.,  examination  at i,  280 ;  in.  1988 

Natal  ban  y  River,  La. : 

Examination  of 1,260;  in,  1786 

Improvement  of 1, 246;  in,  1744 

Naushon  Island,  Mass. : 

Removal  of  wreck  in  Buzzards  Bay  near 1, 69,  707 

Removal  of  wreck  in  Tarpaulin  Cove  Harbor 1, 70, 714 

Survey  of  Tarpaulin  Cove 1,73 

Navigable'  rivers  of  the  United  States,  tonnage  map  of i,  497 

Navigable  waters,  bridges  across: 

Alteration  of 1,21,480,482 

Construction  of 1, 21, 473 

Examiuntion  of  bills  to  authorize  construction  of 1, 21 

Examination  of  plans  and  locations  of  proposed 1, 21, 473, 476 

Obstructing  navigation,  action  upon i,  21,  482 

Navigation,  action  upon  bridges  obstructing 1, 21, 482 

Ni'chea  River,  Tex.,  improvement  of i,  259 ;  m,  1781 

Nehalem  Bay,  Oreg.,  improvement  of  entrance  to i,  448 ;  v,  3386 

Nestacca  River,  Oreg.,  survey  of,  from  Woods  to  the  ocean i,  459 ;  V,  3509 

Neuse  River,  N.  C. : 

Bridge  across,  construction  of i,  477 

Improvement  of i,  181 ;  n,  1319 

Improvement  of  waterway  between  Beaufort  Harbor  and *>  182;  n,  1321 
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New  Bedford  Harbor,  Mass.,  improvement  of 1, 59,  6G9 

New  Castle,  Del.,  improvement  of  ice  harbor  at 1, 135;  if.  1113 

New  Haven,  Conn.,  bridge  of  city  of,  obstructing  Quinnipiac  River 1, 483 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters  in '_ 1,78,783 

Establishment  of  harbor  lines 1,21,471,882 

Examination  of  West  River  from  steam  railroad  crossing  to  main  channel 

in 1,93,853 

Improvement  of 1,78,777 

Removal  of  wreck  in 1, 93,  851 

New  Haven,  111.,  construction  of  bridge  across  Little  Wabash  River  at 1,477 

New  .Jersey,  improvement  of  chanuel  between  SStaten  Island  and 1, 110, 970 

New  Orleans,  La.,  defense  of 1, 5, 11,  12 

New  River,  N.  C. : 

Improvement  of 1, 184;  n,  1328 

Improvement  of  waterway  between  Beaufort  Harbor  and 1, 183;  II,  132) 

Improvement  of  waterway  between  S wansboro  and 1, 184 ;  n,  1327 

New  River,  Va.  and  W.  Va.,  improvement  of 1, 335;  in,  2465 

New  Rochelle  Harbor,  N.  Y.,  examination  of 1, 94,  868 

New  York,  N.  Y.,  construction  of  bridge  across  Harlem  River  at  First  avenue, 

by  city  of 1, 477 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of 1, 109, 969 

Bay  Ridge  Channel,  improvement  of 1, 103, 943 

Bedloes  Island,  sea  wall  at 1, 15 

Buttermilk  Channel,  improvement  of 1, 102, 940 

Channel  between  Stateu  Island  and  New  Jersey,  improvement  of 1, 110,970 

Davids  Island,  sea  wall  at i,  15 

Defense  of.... 1,5,6,7,12,14,504,519 

East  R  i  ver  and  Hell  Gate,  improvement  of 1, 100, 930 

East  River  near  Rikera  Island,  modification  of  harbor  lines i,  21, 471, 1017 

Gowanus  Bay,  improvement  of 1, 103,943 

Cowauus  Creek  Channel,  improvement  of 1, 103, 943 

Gravesend  Bay,  examination  of 1, 121, 1005 

Harbor  lines  in  East  River  near  Rikers  Island,  modification  of 1, 21, 471, 1017 

Harlem  River,  improvement  of 1, 98, 917 

Improvement  of i,  105, 950 

Red  Hook  Channel,  improvement  of 1, 103,  943 

Sandy  Hook,  sea  wall  and  embankment  at 1, 14 

Schuyler,  Fort,  sea  wall  at 1, 15 

Spuy ten  Duv vil  Creek,  improvement  of 1, 98, 917 

Supervision  of 1,468;  v,3609 

WTadsworth,  Fort,  acquisition  of  site  for  fortifications  at 1, 14, 504 

Wrecks,  removal  of 1, 120, 998 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of 1, 478 

Newbern,    N.    C,    improvement    of   waterway    between     Beaufort    Harbor 

and L 1,182;  u,  1321 

Newburyport  Harbor,  Mass. : 

Improvement  of 1,39,598 

Removal  of  wreck  near 1, 53, 642 

Newport  and  Cincinnati  Bridge  Company,  bridge  of 1, 475 

Newport,  Ky.,  reconstruction  of  bridge  across  Ohio  River  between  Cincinnati, 

Ohio,  and 1, 475 

Newport  Harbor,  R.  I.,  improvement  of 1, 64, 683 

Newport  River,  &.  C,  improvement  of  waterway  via i,  182;  n,  1321 

Newtown  Creek,  N.  Y. : 

Bridge  between  Long  Island  City  and  Brooklyn,  alteration  of 1, 481 

Bridge  (temporary )  between  Long  Island  City  and  Brooklyn,  construc- 
tion of 1, 481 

Examination  of  West  Branch  of 1, 121, 1006 

Improvement  of 1, 102, 935 

Niagara  River,  N.  Y. : 

Establishment  of  harbor  lines  in  vicinity  of  Ferry  street,  Buffalo.  1, 21,472;  v,  3180 

Improvement  of  Buffalo  Harbor ". 1, 414;  v,3146 

Improvement  of,  from  Tonawanda  to  Port  Day  (Niagara  Falls).. .  1, 416;  V,  3166 

Improveraen  t  of  Tonawanda  Harbor  and 1, 415 ;  v,  3162 

Nomini  Creek,  Va.,  improvement  of • !>16l;  II,  1228 

N  on  disappearing  gun  carriages 1,5 
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>kaack  River,  Wash. : 

Improvement  of i,  466;  v,3442 

Survey  of 1,459;  v,3511 

m clay  Rocks,  San  Francisco  Harbor,  (Jal.,  examination  for  removalof.  1, 430;  v,  3254 

•folk,  and  Carolina  Railroad  Company,  bridge  of 1, 477 

■folk  County,  Va.,  construction  of  bridge  across  ScottH  Creek  in i,  477 

'folk  Harbor,  Va. : 

Improvement  of,  and  its  approaches 1, 168 ;  n,  1275 

Improvement  of  approach   to,  between  Lambert  Point  aud   Fort  Nor- 
folk   1,169;  Ht1279 

Waterway  between  Albemarle  Sound,  N.  C,  and,  improvement  of.  1, 173;  n,  1286 
rfolk,  Va.,  improvement  of  approach  to  United  States  navy -yard  at  1, 169;  II,  1279 
rth  Bay,  Puget  Sound,  Wash.,  examination  for  waterway  between  Hoods 

J  an  aland M57;  v,3466 

»rth  Carolina,  survey  of  waterways  connecting  Dismal  Swamp  Canal,  Va., 

with  sounds  of M?7;  n,1296 

>rth  East  (Cape  Fear)  River,  N.  C. : 

Improvement  of 1, 185;  n,  1330 

Snrvey  of,  from  old  county  ferry  to  Juniper  Swamp  or  Creek 1, 192;  u,  1389 

>rth  Landing  River,  Va.  and  N.  C.f  improvement  of 1, 174 ;  u,  1289 

>rth    River,  N.  C,  examination  of  route  from  Beaufort  Harbor  to  mouth 

of 1,192;  n,1380 

;>rth  River,  Wash. : 

See  also  Willapa  River  and  Harbor. 

Examination  of,  from  the  mouth  upward  25  miles 1, 458;  v,  3485 

orth    Vallejo,  Cal.,  examination    of  Napa  River    between   South    Vallejo 

and 1,436;  v,3285 

orthern  and  Northwestern  Lakes : 

Charts,  correcting,  printing,  and  issuing  of 1, 493, 494, 496 ;  vn.  4159 

Estimates 1, 495, 497 

Improvement  of  channels  in  connecting  waters  of 1, 397 ;  iv,  2859 

Surveys 1,492;  vn,4159 

Water  levels 1,497;  vii, 4162, 4251 

t'orthport,  Ala.,  bridge  obstructing  Warrior  River  between  Tuscaloosa  and  ..   1, 483 
Corwalk  Harbor,  Conn.: 

Bridge  at  South  Norwalk,  construction  of 1, 478 

Improvement  of 1, 83, 804 

Survey  of.. 1.95 

Norwalk  River,  Conn.     See  Norwalk  Harbor. 
S'orwalk  (South),  Conn.: 

Bridge  across  Norwalk  River  at,  construction  of 1. 478 

Improvement  of  Norwalk  Harbor i,  83, 804 

Survey  of  Norwalk  Harbor 1,95 

Noxubee  River,  Miss, : 

Examination  of,  from  Macon  to  Hashuqua  Creek i,  244 ;  n,  1715 

Improvement  of 1, 239;  ii,  1699 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,  418 ;  v,  3172 

<  >akl:iud  Harbor,  Cal.,  improvement  of • 1, 429;  v,  3247 

Obion  River,  Tenn.: 

Improvement  of 1,305;  in,  2245 

Survey  of,  from  Forked  Deer  River  to  Mississippi  River 1, 310;  in,  2265 

Obstructions  to  navigation,  action  upon  bridges  constituting 1, 21,  482 

Oicoouan  Creek,  Va.,  improvement  of 1, 159;  n,  1219 

<  ccupancy  of  structures  built  by  the  United  States t.  21, 483;  vii,  4077 

Ocean  Causeway  Company,  bridge  of i,  479 

Ocean  Eagle  (schooner),  removal  of  wreck  of 1,53,612 

Oeklawaha  River,  Fla.,  improvement  of i,  211 ;  n,  1357 

( )cimilgee  River,  Ga.,  improvement  of I.  204 ;  n,  1485 

Oronee  River,  Ga.,  improvement  of 1,203;  n,  1481 

Oconto  Harbor,  Wis. : 

Examination  of i,  368 ;  i v,  2681 

Improvement  of 1,355;  iv,2600 

Ocracoke  Inlet,  N.  C,  improvement  of 1,1™;  n,  1306 

office  of  the  Chief  of  Engineers 1,499 

OfflccTR  of  the  Corps  of  Engineers.     See  Corps  of  Engineers. 

Ogdensborg  Harbor,  N.  Y.,  improvement  of h  425 ;  v,  3229 
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Ohio  Canal,  survey  of i,  22 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  and  Newport,  Ky.f  reconstruction  of 1, 475 

Canal  routes  between  Lake  Erie  and,  survey  of 1, 22 

Dam  below  Beaver  River,  Pa. ,  construction  of 1, 320 ;  in,  2363 

Dam  No.  2,  survey  for  location  of I,  320 

Dams  Nos.  3, 4,Tiud  5,  Burvey  for  location  of 1, 323 

Davis  Island  Dam,  Pa.,  operating  aud  care  of 1,320;  in,  2359 

Elizabethtown  Harbor,  111. ,  survey  of I,  323 

Evansville  Harbor,  Intl.,  survey  of 1, 323;  in, 2388 

Falls  of,  at  Louisville,  Ky.,  improvement  of 1, 328;  in,  2427 

Falls  of,  Indiana  Chute,  improvement  of 1, 329;  m,  2431 

Harbor  lines  between  Pittsburg  and  Davis  Island  Dam,  Pa.,  establish- 
ment of 1,21,471;  m,2420 

Improvement  of i,  316;  in,  2322 

Indiana  Chute,  improvement  of i,  329;  111,2431 

I  ronton,  Ohio,  examination  at 1, 322 ;  in,  2885 

Louisville  and  Portland  Canal.  Ky.,  operating  aud  care  of I,  330;  in,  2434 

Snag  boat  on,  operating 1 1,319;  in,  2355 

Wrecks  in,  removal  of 1,322;  in,  2384 

Ohio,  State  of,  survey  of  waterways  in,  for  canal  between  Lake  Erie  and  Ohio 

River 1,22 

Okanogan  River,  Wash.,  examination    of,   from  mouth  to  head  of  naviga- 
tion    1,457;  v,3475 

Oleott  Harbor,  N.  Y.,  improvement  of 1,417;  v,3l71 

Old  River  Branch  of  San  Joaquin  River,  Cal.,  survey  of i,  441 ;  v,  3338 

Olympia  Harbor,  Wash.,  improvement  of i,  453;  v,  3416 

Oneonta  (barge),  removal  of  wreck  of 1, 71, 726 

Onset  Harbor,  Mass.,  examination  of 1, 72, 737 

Ontario,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Examination  of  channel  connecting  Irondeqnoit  Bay  with 1, 424 ;  v,  3222 

Water  levels ^^J  vn,425l 

Ontonagon  Harbor,  Mich.,  improvement  of 1, 348;  iv,  2557 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  examination  at l,  221 ;  n,  156) 

Osage  River,  Mo.,  improvement  of l ,  470 ;  vn,  3957, 3966, 3996, 4&15 

Oswego  Harbor,  N.  Y. : 

Improvement  of 1,421;  v,3204 

Water  levels 1, 497 ;  vn,  4251 

Otter  Creek,  Vt.,  improvement  of *,427;  v,3239 

Ouachita  River,  Ark.  and  La.,  improvement  of i,  269 ;  in,  1887 

P. 

Palatka,  Fla. : 

Examination  of  St.  Johns  River  at  Orange  Mills  Flats  near i>221;  n,  1560 

Reconstruction  of  bridge  across  St.  Johns  River  at l,  477 

Palm  Beach,  Fla.,  construction  of  bridge  across  Lake  Worth  at 1, 479 

Pamlico  River,  N.  L\,  improvement  of i,  179;  n,  1312 

Pamunkey  River,  Va.,  improvement  of 1, 166;  n,  1249 

Paragould  Southeastern  Railroad  Company,  bridge  of 1, 481 

Parkers  Head  Harbor  and  Channel,  Me.,  examination  of 1, 38, 581 

Parkers  River,  Mass.,  removal  of  wreck  in  Nantucket  Souud  near 1, 69, 701 

Pascagoula  River,  Miss.,  improvement  of I,  239;  n,  1700 

Pasquotank  River,  N.  C,  improvement  of i»175;  n,  1293 

Pass  Aux  Herons,  Ala.,  survey  for  channel  through 1, 244 ;  n,  1716 

Passage  Key  Channel,  Tampa*  Bay,  Fla.,  removal  of  wreck  in 1, 221 ;  n,  1560 

Passaic  River,  N.  J. : 

Improvement  of i,  111,  973 

Improvement  of,  above  Newark i,  111,973 

Improvement  of,  below  Newark I,  111,  973 

Patapsco  River,  Md. : 

Improvement  of  and  channels  to  Baltimore 1, 152 ;  n,  1 175 

Improvement  of  channel  to  Curtis  Bay 1, 154;  n,  1181 

Survey  of  Baltimore  Harbor ". 1, 157 ;  n,  1201 

Patchogue  River,  N.  Y.,  improvement  of 1, 91, 844 

Pawcatnck  River,  R.  I.  and  Conn. : 

Improvement  of 1,67,696 

Survey  of,  from  Westerly  to  Stonington 1, 73 

Pawtucket  River,  R.  I. : 

Bridge  at  Providence,  reconstruction  of 1,478 

Improvement  of 1, 61, 676 

Removal  of  wreck  in i;702 
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1  River,  Miss.,  improvement  of: 

Below  Jackgon 1,241;  11,1706 

Between  Carthage  and  Jackson i,  242 ;  n,  1708 

Between  Edinburg  and  Carthage i,  242 ;  n,  1710 

*e  Creek,  Fla.f  improvement  of 1, 216 ;  n,  1551 

tskill  Harbor,  N.  V.,  examination  of 1,120,999 

il   tT  Oreille  River,  Mont.,  examination  of  (Flathead  River),  from  Flathead 

nke  to  Jocko  Station i,  458;  v,  3480 

iinyl van  ia  and  New  Jersey  Railroad  Company,  bridge  of i,  474 

way  Ivauia  Railroad  Company,  bridge  of i,  475 

obscot  River,  Me.,  improvement  of 1,26  548 

sacola,  Fla. : 

Defense  of 1,5,6,11,12 

Improvement  of  harbor  at i,  229 ;  n,  1629 

tsaiiKee  Harbor,  Wis.,  improvement  of i, 356 ;  l  v,  2602 

it  water  Harbor.  Mich.,  improvement  of i,  383 ;  iv,  2804 

dido  River,  Fla.  and  Ala.,  construction  of  bridge  across,  near  Holman  Ferry.  1, 474 

alunia  Creek,  Cal.,  improvement  of i,  438 ;  v,  3308 

it  Jean  River,  Ark.,  improvement  of 1, 282 ;  in,  2015 

oakey  Harbor,  Mich.,  improvement  of 1, 388;  iv,  2818 

ilia,  Bogue,  La. : 

Examination  of 1,260;  iu,1784 

I  mprovement  of 1, 245 ;  in,  1742 

ilia,  Bogue,  Miss.,  examination  of 1, 280;  in,  1988 

ilnclelphiu,  Pa. : 

Bridge  across  Delaware  River,  construction  of i,  474 

Bridge  across  Frankford  Creek,  reconstruction  of,  by  city i,  477 

Defense  of  J 1,5,6,8,12,507 

1  mprovement  of  Frankford  Creek i,  131;  n,  1075 

Improvement  of  harbor  at 1, 124 ;  ii,  1032 

ill  i*wi  Island,  Ohio  River,  removal  of  wrecks  at 1, 322 ;  in,  2384 

aukatank  River,  Va.,  survey  of  bar  at  northwest  entrance  of  Milibrd  Haven 

from 1,167;  H,  1267 

crs  built  by  the  United  States,  occupancy  or  injury  of 1, 21, 483 ;  vn,  4077 

j^eon  bayous,  La.,  improvement  of f>249;  in,  1754 

no  River,  Mich.,  survey  of,  at  St.  Clair  City 1,397 

ttsburg,  Pa. : 
Bridge  across  Monongahela  River  at,  construction  of  (Glenwood  Highway 

Bridge  Company) 1,474 

Bridge  across  Monongahela  River  at  South  Tenth  street,  reconstruction  of.  i,  477 
Bridge  across  Monongahela  River  between  Homestead  and,  construction 

of 1,473 

Davis  Island  Dam,  Ohio  River  near,  operating  and  care  of 1, 320;  in,  2359 

Harbor  lines  at,  establishment  of 1, 21, 471 ;  in,  2420 

Heir  Island  Dam,  Allegheny  River  near,  construction  of 1, 326 ;  in,  2410 

laqiieuiine,  Bayou,  La.: 

Improvement  of 1,249;  in,  1754 

Prevention  of  caving  at  mouth  of 1,249;  in,  1757 

latforms,  gun  and  mortar 1, 5, 12 

luttsbnrg  Harbor,  N.  Y.,  improvement  of M26;  v,3235 

lyinotuh  Harbor,  Mass. : 

Examination  of 1,54,645 

Improvement  of 1, 51, 635 

'ocomoke  River,  Md. : 

Examination  for  cAnal  from  Indian  River,  Del i,  151 ;  n,  1154 

Survey  for  connecting  Sinepnxent  Bay  with,  above  Snow  Hill 1, 151 ;  n,  1167 

Survey  of,  between  Snow  Hill  and  Shad  Landing i,  151 ;  n,  1 167 

'oint  Judith,  R.  I. : 

Improvement  of  harbor  of  refuge  at 1,65,686 

Removal  of  wreck  off l,71,W23 

'oint  Judith  Pond,  R.  I.,  improvement  of  entrance  to 1,66,688 

'oint  of  Rooks,  Mass.,  examination  of  Manchester  Harbor  at  and  below. . .  i,  53, 643 
'oint  San  Pablo,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 

Brothers  (rocks)  near i,  431 ;  v,  3260 

'ollock  Rip,  Mass.,  remdval  of  wrecks  in  and  near..  1, 69, 70, 71, 705, 709, 719, 720, 726 
'onchatoula  River,  La. : 

Examination  of 1,260;  in,  1786 

Improvement  of i,  246 ;  m,  1744 

'orenpine  Island,  Me.,  construction  of  breakwater  from  Mount  Desert  to. .  i,  25, 544 
Port  Bolivar,  Galveston    and  Virginia  Point  Terminal  Railroad  Company, 
bridge  of h  478 
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Port  Chester  Harbor,  N.  Y. : 

Examination  of l 

Improvement  of i.* 

Port  Clinton  Harbor,  Ohio,  improvement  of 1,404:  > 

Port  Deposit,  Md.,  survey  of  Susquehanna  River  from  below  Havre  de  Grace  t< 

above 1. 152:  r: 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  392 ;  :  •- 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of. i.  • 

Port  Orford,  Oreg.,  enrvey  at i,458:  '• 

Port  Tobacco  River,  Md.,  examination  of  Chapel  Point  Harbor i,  166:  r 

Port  Washington  Harbor,  Wis.,  improvement  of i,  362 ;  i\  . 

Portage  Lake  and  Lake  Superior  snip  canals,  Mich. : 

Improvement  of 1,349:  r. 

Operating  and  care  of 1, 350:  :•  . 

Portage  Lake,  Honghton  County,  Mich.,  waterway  from  Keweenaw  Bay  to 
Lake  Superior,  via: 

Improvement  of - i,  349 ;  i v . 

Operating  and  care  of 1, 350:  n . . 

Portage   Lake,  Manistee  County,  Mich.,  improvement  of   harbor  of  refuse 

at 1,386:  r-  . 

Portage  River,  Mich.,  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via: 

Improvement  of I,  349;  n 

Operating  and  care  of i,  350;  n  . 

Portland,  Conn.,  construction  of  bridge  across  Connecticut  River  betw<*s. 

Middletown  and 

Portland,  Me. : 

Bridge  of  city  of,  obstructing  entrance  to  Back  Cove 

Defense  of -1,5.6,12.1 

Improvement  of  channel  in  Back  Cove i. .:  | 

Improvement  of  harbor  at l  k  "I 

Potomac  River: 

Aqueduct  Bridge  across,  at  Washington,  D.  C,  repair  of i,  484 ;  \n   1 

Chapel  Point  Harbor,  Md. ,  examination  of 1, 166 :  i:    I 

Eastern  Branch  of  ( Anacostia  River),  improvement  of 1. 139;  ii  .1 

Great  Falls,  erection  of  fish  ways  at i,  4S*:  vi:.  I 

Great  Falls,  raising  height  of  dain  at i,  487;  vis.  I 

Long  Bridge  at  Washington i,  158:  n  "I 

Washington,  D.  C,  improvement  at i^  157:  i:    I 

Powder  Hole  Harbor,  Mass.,  removal  of  wreck  in i.  7    I 

Powow  River,  Mass.,  improvement  of i.;:  I 

Pratt,  Julia  E,  (schooner),  removal  of  wreck  of * l.  7>  I 

Presqu7  lie  Harbor,  Mich.,  removal  of  wreck  in i,  395 :  iv. . ! 

Presqne  Isle  Peninsula,  Erie  Harbor,  Pa.,  preservation  of i,  413;  v.  I 

Providence,  R.  I.,  reconstruction  of  bridge  across  Seekonk  River  by  city  of.,    i  I 
Providence  River,  H.  I. : 

Improvement  of l£  -1 

Removal  of  Green  Jacket  Shoal i. &  I 

Proviucetown  Harbor,  Mass.,  improvement  of 1. 1  ■  I 

Public  buildings  and  grounds,  District  of  Columbia,  improvement  and  can 

of 1,491;  mi.  J 

Public  works  of  the  United  States,  occupancy  or  injury  of i,  21, 483;  vii. •  1 

Puget  Sound,  Wash. : 

Defense  of 

Harbor  lines  at  Seattle  and  Ballard,  establishment  of i,  21, 473;  v    I 

Improvement  of,  and  tributaries 1, 456;  v.   i 

Waterway  between  Hoods  Canal  and  North  Bay,  examination  for.  i,  457:  v.  I 

Waterway  connecting  lakes  Union  and  Washington  with,  improvement  of.  i  I 

Pultneyville  Harbor,  N .  Y.,  improvement  of I,  419;  v.  . I 


Qnantico  Creek,  Va.,  examination  of 1. 166;  h.  - 

Queen  of  the  Wesl  (steamer),  removal  o  f  wreck  of. i,  259;  iil  * 

Queens  County,  N.  Y. : 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn *.  u 

Construction  of  temporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by 

Quillay ute  Harbor  and  River,  Wash.,  examination  of jf  457 ;  v. 
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Quincy  Bay,  111. : 

Examination  of 1,293;  in,  2159 

Improvement  of i,  291 ;  in,  2109 

Quinnipiac  River,  Conn.,  bridge  obstructing,  at  New  Haven i,  483 

K. 

Racine,  Wis. : 

I  mprovement  of  barbor  at 1, 364 ;  I v,  2645 

Removal  of  wreck  near 1,367;  iv,2681 

Rabway  River,  N.  J. : 

Examination  for  locks  at  mouth  of 1,121,1009 

Improvement  of 1,113,980 

Rarushorn  Creek,  S.  C. : 

Removal  of  wreck  at  mouth  of lf207;  11,1519 

Survey  for  waterway  via i,  207 ;  n,  1521 

Rancocas  River,  N.  J. : 

Bridge  across  Lumberton  Branch  at  Hainesport,  constraction  of 1,479 

Examination  of i,  132 ;  u,  1083 

Examination  of  Lumberton  Branch  of,  to  Lumberton 1, 132 ;  n,  1086 

Improvement  of 1, 129 ;  ii,  1066 

Rappahannock  River,  Va.,  improvement  of i,  163  ;  u,  1234 

Raritan  Bay,  N.  J. : 

Improvement  of 1,106,959 

Survey  of,  between  South  Amboy  and  Great  Beds  Light :i,  121, 1014 

Raritan  River,N.  J.,  improvement  of 1, 114,981 

Reconnaissances,  explorations,  and  surveys  in  mil itary  departments i,  497 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1, 103, 943 

Red  Lake  River,  Minn.,  examination  of,  between  Thief  River  Falls  and 

Red  Lake i,301;  in,  2211 

Red  River,  La.  and  Ark. : 

Improvement  of 1,267;  m,  1848 

Improvement  of,  above  Fulton,  Ark i,  268 ;  m,  1881 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,  299;  in,  2197 

Redwood  Creek,  Cal.,  improvement  of i,  432 ;  v,  3265 

Rices  Point,  Minn. : 

Construction  of  bridge  across  St.  Louis  River  between  Connors  Point,  Wis., 

and,  ( Dnluth  and  Superior  Bridge  Company) 1, 475 

Construction  of  temporary  street  railroad  bridge  across  St.  Louis  River 

between  Connors  Point,  Wis.,  and I, 477 

Richmond,  Fredericksburg  and  Potomac  Railroad  Company,  bridge  of 1, 479 

Rikers  Island,  East  River,  N.  Y.,  modification  of  harbor  lines  near 1, 21, 471, 1017 

Rivers  and  harbors : 

Continuous  contracts 1, 19 

Estimates  for  examinations,  surveys,  and  contingencies  of 1, 468 

Estimates  for  improvement  of . . .  .\ 1, 19, 20 

Improvement  of 1, 19 

Riverside,  Ark.,  examination  of  Cache  River  to 1, 286 ;  ill,  2037 

Roane  County,  Tenn.,  construction  of  bridge  across  Clinch  River  in 1, 479 

Roanoke  River,  N.  C,  improvement  of 1,174;  n,  1290 

Rock  Hall  Harbor,  Md„  survey  of 1, 151;  n,  1162 

Rock  Island,  111.,  construction  of  bridge  across  Mississippi  River  between 

Davenport,  Iowa,  and 1,474 

Rock  River,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan i,375;  iv,2770 

Rockaway  (East)  Inlet,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay 

between  Shelter  Island  and  Hicks  Beach i,  179 

Rockland  Harbor,  Me. : 

Establishment  of  harbor  lines  at i,  21, 471, 595 

Improvement  of i,  29, 555 

Kondout  Harbor,  N.  Y.,  improvement  of i,  97, 913 

Rouge  River,  Mich. : 

Bridge  between  Springwells  and  Ecorse  townships,  Wayne  County,  con- 
struction of 1,480 

Construction  of  turning  basin  in I,  395 ;  iv,  2840 

Improvement  of. , I,  394;  iv,  2839 

Rough  River,  Ky.,  improvement  of i,  338 ;  in,  2481 

Rouse  Point,  Lake  Champlain, N.  Y.,  construction  of  breakwater  at.,  i,  426;  v,  3232 

Royal  Arch  (schooner),  removal  of  wreck  of I,  70,  719 

Royals  River,  Me.,  examination  of i,  38,  579 

Rum  Point,  N.  J.,  examination  of  inside  of  Absecon  Inlet  to  unite  waters  be- 
tween Brigantine  Beach,  Absecon  Channel,  and i,  133;  n,  1094 

Rumsey,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  at i,  337;  in,  2470 
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s. 

8abineLake,  Tex.,  examination  of,  from  niouths  of  Sabine  sind  Neches  riw 

to  head  of  Sabine  Paw i.M: 

8abine  Pass,  Tex. : 

Examination  of I.  3*: : 

Improvement  of  harbor  at 1,  2T.7: 

Sabine  River,  Tex.,  improvement  of _ 1,  -> : : 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at - I,  4£> : 

Saco  River,  Me.,  improvement  of 

Sacramento,  Cal. : 

Bridge  across  Sacramento  River  at,  construction  of 

Examination  of  American  River  to  prevent  sand  flowing  into  Sacramrt  •. 

River  near i,44<>: 

Sacramento  River,  Cal. : 

Bridge  at  Sacramento,  construction  of 

Examination  of  American  River  to  prevent  sand  flowing'  into,  near  mt 
mento - i,  44*  ; 

Examination  of,  from  Steamboat  Channel  to  the  mouth 

Examination  of  Steamboat  Channel 

Improvement  of i.  4;*7; 

Improvement     of,    and    tributaries    (by    California     Debris      Coninu* 

sion) 1.470;  ^ 

Saginaw,  Mich.,  alteration  of  bridge  across  Saginaw  River  at 

Saginaw  River,  Mich. : 

Bridge  at  Saginaw,  alteration  of 

Improvement  of i,3s*»:  i- 

St.  Anthonys  Falls,  Minn.,  improvement  of  Mississippi  River  above.   I,  'JSM:  1 
St.  Augustine,  Fla. : 

Construction  of  bridge  across  Matanzas  River  at 

Improvement  of  harbor  at 1, 212:  v 

St.  Augustine  Bridge  Company,  bridge  of 

St.  Clair  Citv,  Mich.,  survey  of  Pine  River  at 

St.  Clair  Flats  Canal,  Mich. : 

Improvement  of i.  401 :  r« 

Operating  and  care  of i.  4ol ;  n 

St.  Clair,  Lake,  Mich.,  establishment  of  harbor  lines  between  Grossepo'wt  *w/ 

Milk  River i,  21. 472;  r» 

St.  Croix  River,  Me.,  improvement  of L- 

St.  Croix  River,  Wis.  and  Minn. : 

Improvement  of 1, 297 ;  n: 

Survey  for  reservoirs  at  sources  of m 

St.  Francis  River,  Mo.  and  Ark. : 

Bridge  below  Kennett.  Mo.,  alteration  of 

Examination  of,  from  the  Sunk  Lands  to  Greenville,  Mo i,  2*t>;  m. 

Improvement  of,  in  Arkansas %. i,2&;  '»•- 

Improvement  of,  in  Missouri *. iT  286;  hi- 

St.  Johns  River,  Ha. : 

Bridge  at  Pulatka,  reconstruction  of ' 

Examination  of,  at  Orange  Mills  Flats,  near  Palatka,  and  to  and  above 
Sanford i,22l:  n 

Improvement  of,  from  Jacksonville  to  the  ocean i.  2(#;  u. 

Improvement  of  upper  river \ m i,2H';  ».  ■ 

Improvement  of  Volusia  liar i,  211 :  n. 

Survey  of,  from  Jacksonville  to  the  ocean 1, 222:  //.  > 

St.  Jones  River,  Del.    See  Mnrderkill  River. 

St.  Joseph  Harbor,  Mich.,  improvement  of 1, 377:  iv.:" 

St.  Joseph  River,  Mich. : 

Improvement  of,  between  St.  Joseph  Harbor  and  Berrien  Springs.  1, 378;  iv.'-_ 

Improvement  of  St.  Joseph  Harbor 1, 377;  iv  - 

St.  Lawrence  Railway  Company,  bridge  of I 

St.  Lawrence  River,  N.  Y. : 

Bridge  at  Morristown,  construction  of i- 

Improvement  of  Bhoals  between  Sister  Islands  and  Crossover  Light-  *•  *-*•' v' 

Reexamination  of •. 1,495;  vii.t- 

St.  Louis  Bay,  Minn,  and  Wis. : 

Examination  of  harbors  of  Superior  and  Duluth i,  352;  /v. -" 

Improvement  of  Duluth  Harbor 1, 345;  iv.{ 

Improvement  of  harbor  at i,  346 ;  iv- 

Modification  of  harbor  lines  in 1,21,472;  n>-' 

St.  Louis  Harbor,  Mo.,  improvement  of i,289;  in- 
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lis  River,  Minn,  and  Wis. : 

idge  between  Connors  Point  and  Rices  Point,  construction  of,  (Dulnth 

rm<l  Superior  Bridge  Company) i,  475 

itlge  (temporary)  between  Connors  Point  and  Rices  Point,  construction 

of,  (street  railroad  bridge) i, 477 

itablishment     of    harbor     lines     above     Grassy     Point    to     Spirit 

Lake i, 21, 472;  iv\2588 

cam ination  of  Duluth  Harbor 1,352;  iv,2579 

iprovement  of  Dnluth  Harbor i,345;  iv,2533 

cia  Inlet  and  River,  Fla.,  examination  of 1, 221 ;  n,  1564 

rys  Falls  Canal,  Mich. : 

perating  and  care  of 1,396;  iv,2867 

ater  levels  at  Sault  Ste.  Marie 1,497;  vn, 4162, 4251 

-rys  River,  Mich. : 

uprovement  of,  at  the  Falls 1, 309;  rv,  2888 

i iprovement  of  Hay  Lake  Channel 1,400;  iv,3048 

pe rating  and  care  of  St.  Marys  Falls  Canal 1, 398 ;  I v,  2867 

(•survey  of,  from  Whitefisb  Bay  to  Detour  Light-Honse i,  494 ;  vn,  4160 

rat<»r  levels 1,497;  vn, 4162, 4251 

ml,  Minn.,  gauging  Mississippi  River  at  or  near i,  299;  m,  2202 

i  til  (Soutn),  Minn.,  constrnction  of  bridge  across  Mississippi  River  at 1, 474 

met  Point,  R.  I.,  examination  of 1, 72, 749 

met  River,  R.  1.: 

ix  animation  of  Sakonnet  Point 1,72,749 

Examination  of  stone  bridge  over 1,71,729 

i  Harbor,  Mass.: 

approvement  of 1, 45, 613 

.urvey  of 1,54,651 

n  River,  N.  J. : 

Examination  of,  from  Salem  City  to  the  mouth 1, 133 ;  II,  1091 

mprovement  of i,  130;  n,  1071 

ihatchie  River,  S.  C,  improvement  of 1, 197 ;  n,  1440 

I  )iego  Harbor,  Cal.  : 

)efense  of 1, 5 

mprovement  of i,  434 ;  v,  3273 

Francisco  Bay,  Cal. : 

\nita  Rock,  examination  for  removal  of i,  431 ;  v,  3259 

\reh  Rock,  examination  for  removal  of 1, 430 ;  v,  3253 

Blossom  Rock,  examination  for  removal  of i,  430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Fifteen  Foot  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

invincible  Rock,  examination  for  removal  of 1, 431 ;  v,  3260 

Oakland  Harbor,  improvement  of *,  429;  v,3247 

5hag  Rock,  examination  for  removal  of 1, 431 ;  v,  3258 

Two  Mission  Rocks,  examination  for  removal  of 1, 431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of 1, 431 ;  v,  3260 

Francisco  Harbor,  Cal. : 

Anita  Rock,  examination  for  removal  of 1, 431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of i,  430 ;  v,  3253 

Blossom  Rook,  examination  for  removal  of 1, 430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Defense  of 1,5,6,11,12,515 

Fifteen  Foot  Rock,  examination  for  removal  of 1, 431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Mile  Rocks,  examination  for  removal  of 1, 430;  v,  3252 

Noonday  Rooks,  examination  for  removal  of i,  430 ;  v,  3254 

Shag  Rook, examination  for  removal  of i,43i;  v, 3258 

Sunken  Rocks  oft1  Fort  Point,  examination  for  removal  of I,  430 ;  v,  3251 

Two  Mission  Rocks,  examination  for  removal  of 1, 431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of 1, 431 ;  v,  3260 

.Joaquin  River,  Cal. : 

Bridge  across  Mormon  Channel  at  Stockton,  constrnction  of 1, 476 

Bridge  across,  reconstruction  of 1, 478 

Examination  of,  above  month  of  StanislauH  River i,  441 

Improvement  of 1,436;  v,3291 

Improvement    of,    and    tributaries     (by    California     Dlbri*    Commis- 
sion)   1,470;  VII, 4049 

Survey  of  Old  River  Branch 1,441;  v,3338 

i  Luis  Obispo  Harbor,  Cal.,  improvement  of 1, 432 ;  V,  3265 

i  Pablo,  Point,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 
Mothers  (rocks)  near 1,431;  v,3260 
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San  Rafael  Creek,  Cal.,  examination  of 1,435;  v,3281 

Sand  Beach.  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge  at 1, 391 ;  iv,  2K31 

Water  levels 1,497;  vn,  41(52,4251 

Sandusky  Harbor,  Ohio,  improvement  of I,  405 ;  v,  3083 

Sandusky  River,  Ohio,  improvement  of 1, 406;  v,  30!U 

Sandy  Bay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at 1, 42, 60»> 

Sandy  Hook,  N.  J.,  sea  wall  and  embankmeut  at 1.11 

Sanford,  Fla.,  examination  of  St.  Johns  River  to  and  above i,  221 ;  ii,  15fr> 

Santee  River,  S.  C,  improvement  of i,  195 ;  n,  14l>< 

Sara,  Bayou,  La. ,  examination  of  harbor  at i,  261 ;  in,  1795 

Sarasota  Bay,  Fla.,  improvement  of 1, 217 ;  n,  1553 

Sasanoa  River,  Me.,  survey  of 1, 39, 5%! 

Saugatuck  Harbor,  Mich.: 

Examination  of  Kalamazoo  River  from  the  month  to  Kalamazoo.  1, 390;  iv,  2*41 

Improvement  of i»  379 ;  i v,  2790 

Survey  of  Kalamazoo  River  from  Lake  Michigan  to if  397 

Saugatuck  River,  Conu.,  improvement  of 1, 82, 800 

Saugerties  Harbor,  N.  Y.,  improvement  of 1,96,910 

Sault  Ste.  Marie,  Mich.,  water  levels  at i,  497 ;  vu,  4162, 4251 

Savannah  Harbor,  Ga. : 

Defense  of 1,5,6,11 

Improvement  of 1, 198 ;  H,  1449 

Improvement  of  waterway  between  Fernaudina,  Fla.,  and 1, 206;  Ii,  1515 

Removal  of  wrecks  in 1, 207 ;  n,  1519 

Survey  for  channel  between  Beaufort,  S.  C. ,  and 1, 207 ;  ii,  1521 

Survey  of,  between  Spirit  Island  aud  Charleston  and  Savannah  Railroad 

crossing 1,207;  n,  1520 

Survey  of,  for  protection  of  anchorage  in  Tybee  Roads i,  200 ;  ii,  1459 

Savannah  River,  Ga. : 

Improvement  of,  above  Augusta. 1, 201 ;  n,  1470 

Improvement  of,  between  Augusta  and  Savannah 1, 200 ;  n,  1465 

Improvement  of  Savannah  Harbor 1, 198 ;  II,  1419 

Improvement   of  waterway    between    Fernandiua,    Fla.,    and    Savan- 
nah, Ga 1,206;  II,  1515 

Removal  of  wrecks  in  Savannah  Harbor 1,207;  n,  1519 

Survey  for  channel  between  Beaufort,  S.  C,  and  Savaunah,  via  ..  1, 207;  ii,  1521 
Survey  of,  between  Spirit  Island  and  Charleston  and  Savannah  Railroad 

crossing 1,207;  n,  1520 

Survey   of    Savannah    Harbor   for   protection    of   anchorage  in  Tybee 

Roads 1,200;  11,1459 

Say ville,  N.  Y.,  improvement  of  Browns  Creek 1, 9&,  817 

Schuyler,  Fort,  N.  Y.,  sea  wall  at i,  15 

Schuylkill  River,  Pa.,  improvement  of 1, 125 ;  ii,  1057 

Scituate  Harbor,  Mass.,  improvement  of 1, 50, 632 

Scotts  Creek,  Va.,  construction  of  bridge  across,  in  Norfolk  County i,  477 

Scranton,  S.  S.  (schooner),  removal  of  wreck  of i,  70, 713 

Scnppernong  River,  N.  C.f  examination  of i>191;  n,1360 

Sea-coast  defenses.    See  Fortifications. 

Sea  walls l,  14 

Seaconnet  Point,  R.  I.  See  Sakonnet  Point. 
Seaconnct  River,  R.  I.  See  Sakonnet  River. 
Seaford  Harbor,  Del.  See  Nan ti coke  River. 
Seattle,  Wash.,  establishment  of  harbor  lines  in  Puget  Sound  at..  1, 21, 473;  v,  3543 

Sebewaing  River,  Mich.,  survey  of 1, 397 

Secretary  Creek,  Md.    See  Warwick  River. 
Seekonk  (Pawtucket)  River,  R.  I.: 

Bridge  at  Providence,  reconstruction  of 1, 478 

Improvement  of 1, 61, 676 

Removal  of  wreck  in 1, 702 

Shag  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of..  1, 431 ;  v, 325H 

Sh  amok  in  (barge),  removal  of  wreck  of 1, 69, 705 

Shark  River,  N.  J.,  examination  of  inlet  at  mouth  of,  for  harbor  of  refnge.  1, 121, 1013 

Sheboygan  Harbor,  Wis.,  improvement  of 1, 361 ;  iv,  2630 

Sheepshead  Bay,  N.  Y.,  improvement  of 1, 109, 968 

Shelter  Island,   N.   Y.,   construction  of   bridge  across  Far  Rookaway  Bay 

between  Hicks  Beach  and 1, 479 

Shiawassee    River,  Mich.,  examination    of,    from    Saginaw    River    to    Bad 

River 1,396;  iv,2852 

Shoal  Harbor,  N.  J. .  improvement  of ,.  1,118,901 
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Shoalwater  Bay,  Wash.    See  Willapa  River  and  Harbor. 

Shovelful  Shoal,  Mass.,  removal  of  wreck  on 1, 70, 716 

Shrewsbury  River,  N.  J.,  improvement  of 1, 119, 993 

Silver  Springs,  Ocala  and  Gulf  Railway  Company,  bridge  of 1, 478 

Simpson,  Clara  E.  (schooner),  removal  of  wreck  of 1, 93, 850 

Binepuxent  Bay,  Md.,  survey  for  connecting  Pocomoke  River  with,  above  Snow 

Hill 1,151;  u,1167 

Sioux  City,  Iowa : 

Examination  of  Nebraska  Bide  of  Missouri  River  opposite 1, 304 ;  in,  2240 

Improvement  of  Missouri  River  at  and  above i,  301 ;  in,  2213 

Removal  of  snags  in  Missouri  River  above 1, 303 :  in,  2238 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near.  1, 424;  v,  3227 

Sites  for  fortifications,  acquisition  of. i,  13, 504 

Siuslaw  Ri  ver,  Orec.,  improvement  of  mouth  of 1, 445 ;  v,  3372 

Skagit  River,  Wash.,  improvement  of. 1,456;  v,3442 

Smith,  Joeiah  R,  (schooner),  removal  of  wreck  of 1, 71, 725 

Smiths  Creek,  Va.,  removal  of  wreck  in  mouth  of 1, 176 ;  n,  1295 

Smyrna  River,  Del.,  improvement  of 1, 136 ;  II,  1115 

Snake  River,  Wash,  and  Idaho : 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils  mining 

district 1,448;  v,3388 

Improvement  of,  up  to  Asotin,  Wash 1, 448;  v,  3391 

Snohomish  River,  Wash. : 

Improvement  of 1, 456;  v,  3442 

Improvement  of  Everett  Harbor 1, 454 ;  v,  3430 

Snoqualmie  River,  Wash.,  improvement  of *. 1, 456 ;  v,  3442 

Snow  Hill,  Md.,  survey  for  connecting  Pocomoke  River  with  Sinepuxent  Bay 

above 1*151;  n,  1167 

Bounds  of  North  Carolina,  survey  of  waterways  connecting  Dismal  Swamp 

Canal,  Va.,  with 1,177;  n,1296 

South  Chicago,  111.,  construction  of  bridge  across  Calumet  River  at 1, 473 

South  Creek,  N.  C,  examination  of,  from  mouth  to  head  of  navigation .  1, 191 ;  II,  1366 

South  Haven  Harbor,  Mich.,  improvement  of 1, 379 ;  IV,  2787 

South  Milwaukee.  Wis.,  survey  of  harbor  at 1, 364 ;  iv,  2641 

South  Nor  walk,  Conn. : 

Bridge  across  Norwalk  River,  construction  of i,  478 

Improvement  of  harbor  at 1, 83, 804 

Survey  of  harbor  at , i,95 

South  Pass,  Mississippi  River,  inspection  of  improvement  of 1, 21, 244 ;  in,  1725 

South  River,  Mass.    See  Salem  Harbor. 

South  River,  N.  J.,  improvement  of. 1, 115, 984 

South  St.  Paul,  Minn.,  construction  of  bridge  across  Mississippi  River  at 1,474 

South  St.  Paul  Belt  Railroad  Company,  bridge  of 1, 474 

South  Vallejo,  Cal.,  examination  of  Napa  River  between  North  Vallejo 

and 1,436;  v,3285 

Southern  Branch,  Elizabeth  River,  Va.    See  Norfolk  Harbor. 

Sow  and  Pigs  Reef  Buoy,  Vineyard  Sound,  Mass.,  removal  of  wreck  near i,  71, 722 

Splitting  Knife,  Plymouth  Harbor,  Mass.    See  Plymouth  Harbor. 

Sprague,  Marion  F.  (schooner),  removal  of  wreck  of n,  1079 

Springwells  Township,  Wayne  County,  Mich.,  construction  of  bridge  across 

Rouge  River  by 1,480 

Spuyten  Duyvil  Creek,  N.  Y.,  improvement  of 1,98,917 

Squan  Inlet,  N.  J.    See  Manasquan  Inlet. 
Squan  River,  N.  J.    See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of 1, 84, 811 

Star  of  the  East  (schooner),  removal  of  wreck  of 1,710 

Staten  Island,  N.  Y.,  improvement  of  channel  between  New  Jersey  and  . . .  1, 110, 970 

Steamboat  Channel  ^slough),  Cal.,  examination  of 1, 441 

Steele  Bayou,  Miss.,  improvement  of 1, 276;  in,  1948 

Stillaguamish  River,  Wash.,  improvement  of 1, 456 ;  v,  3442 

Stockton,  Cal.,  construction  of  bridge  across  Mormon  Channel  (slough)  by 

city  of 1,476 

Stone  (Big)  Lake,  Minn.,  examination  for  reservoirs  at 1, 300 ;  n,  2208 

Stone  bridge  over  Sakonnet  River,  R.  I.,  examination  of i,  71, 729 

Stonington,  Conn. : 

Improvement  of  harbor  of  refuge  at i,  68, 698 

Survey  of  harbor  at 1,73 

Structures  built  by  the  United  States,  occupancy  or  injury  of . . . ,  i,  21, 483 ;  vn,  4077 


Digitized  by  VjOOQlC 


32  INDEX. 

Sturgeon  Bay  nud  Lake  Michigan  Ship  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance  of 1, 358 ;  I v,  2614 

Improvement  of 1, 357;  iv,2606 

Operating  and  care  of 1,358;  iv,  2612 

Submarine  mines i,  5, 6 

Suisun  Creek,  Cal.,  examination  of 1, 435;  v,  3283 

Sullivan  Island,  Charleston  Harbor,  S.  C. ,  improvement  of 1, 196 ;  n,  1421 

Sulphur  Ri  ver,  Ark.,  construction  of  bridge  across 1, 474 

Sumpawanus  Inlet,  N.  Y.,  improvement  of 1, 107,965 

Sunken  Meadow,  East  River,  N.  Y.,  removal  of  wrecks  off i,  120, 998 

Sunken  Rocks  off  Fort  Poiut,  San  Francisco  Harbor,  Cal.,  examination  for 

removal  of i,430;  v,3251 

Superior,  Wis. : 

Bridge  across  St.  Louis  River  between  Connors  Point  and  Rices  Point,  con- 
struction of,  (Duluth  and  Superior  Bridge  Company) i,  475 

Bridge  (temporary)  across  St.  Louis  River  between  Connors  Point  and 

Rices  Point,  construction  of,  (street  railroad  bridge) i,  477 

Examination  of  harbor  at i,  352;  iv,  2579 

Improvement  of  harbor  at  Superior  Bay  and  St.  Louis  Bay i,  346;  iv,  2549 

Survey  of  Allouez  Bay 1, 352 ;  IV,  2584 

Superior  Bay,  Minn,  and  Wis. : 

Examination  of  harbors  of  Superior  and  Duluth i,  352 ;  iv,  2579 

Improvement  of  Duluth  Harbor 1,345;  I v,  2533 

Improvement  of  harbor  at 1, 346;  iv,  2549 

Superior,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Examination  of  month  of  Iron  River,  W7is 1, 352;  v,  2580 

Improvement  of  waterway  to  Keweenaw  Bay 1, 349 ;  iv,  2561 

Operating  and  care  of  waterway  to  Keweenaw  Bay i,  350 ;  i v,  2562 

Survey  for  canal  between  Mississippi  River  and 1, 353 ;  l v,  2587 

Water  levels 1,497;  vii,4251 

Supervision  of  New  York  Harbor,  N.  Y 1,468;  v,3609 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors,  estimates  for.   i,  468 
Surveys,     reconnaissances,     and       explorations       in       military       depart- 
ments    1,497;  vii, 4253, 4254, 4256 

Susquehanna  River,  Md.  and  Pa. : 

Examination  of,  between  Nanticoke  and  Pitts  ton,  Pa i,  133;  n,  1100 

Improvement  of,  above  and  below  Havre  de  Grace,  Md 1, 141 ;  II,  1125 

Survey  of,  from  below  Havre  de  Grace  to  above  Port  Deposit,  Md.  1, 152;  n,  1169 

Suwanee  River,  Fla.,  improvement  of i,  220;  n,  1558 

Swansboro,  N.  C,  improvement  of  waterway  between  New  River  and.  i,  184;  n,  1327 

Swash  Channel,  Charleston  Harbor,  S.  C,  removal  of  wreek  in 1, 198;  n,  1447 

S win oniish  Slough,  Wash.,  improvement  of 1, 455;  v,  3435 

Synepuxent  Bay,  Md.    See  Sinepuxent  Bay. 

T. 

Tallahatchee  River,  Miss. ,  improvement  of . .  -. 1, 276 ;  ni,  1945 

Tampa,  Fla.,  reconstruction  of  bridge  across  Hillsboro  River  by  city  of 1,479 

Tampa  Bay,  Fla. : 

Examination  of,  from  Port  Tampa  to  the  mouth 1, 221 ;  n,  1570 

Removal  of  wreck  in  Passage  Key  Channel 1, 221 ;  II,  1560 

Tar  River,  N.  C. : 

Bridges  obstructing,  at  and  above  Tarboro 1, 483 

Examination  of.  from  Washington  to  Greenville i,  191 ;  n,  1365 

Improvement  of 1,179;  11,1312 

Tarboro,  N.  C,  bridges  obstructing  Tar  River  at  and  above 1, 483 

Tarentum,  Pa. : 

Survey  for  lock  and  dam  in  Allegheny  River  at 1, 328 

Survey  for  lock  and  dam  in  Allegheny  River  between  Herr  Island  Dam  and.  i,  328 

Tarpaulin  Cove,  Naushon  Island,  Mass. : 

Removal  of  wreck  in  harbor  at 1, 70,  714- 

Survey  of i,  73 

Taunton  River,  Mass.,  improvement  of i,  60, 674 

Taylorsville,  Ohio,  alteration  of  bridge  across  Muskingum  River  at 1,321,482 

Tchefuncte  River,  La. : 

Examination  of 1,260;  hi,  1781 

Improvement  of 1, 245 ;  iu,  1742 

Tchula  Lake,  Miss.,  improvement  of i>275;  in,  1942 

Teche,  Bayou,  La. : 

Examination  of,  from  St.  Martinvillo  to  Port  Barre 1, 260;  ill,  1788 

Improvement  of 1*252;  hi,  1763 
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Central  Railroad  Company,  bridge  of * 1,479 

^saee  River: 

i improvement  of 1,310:  hi,  2277, 2283 

in  proveuient  ot  above  Chattanooga,  Tenn k,  310 ;  hi,  2283 

mprovemeut  of,  below  Chattanooga,  Tenn i,  311;  in,  2284 

improvement  of,  between  Chattanooga,  Tenn.,  and  Decatur,  Ala.  1, 312;  in,  2287 

improvement  of,  between  Decatur  and  Florence,  Ala i,  312 ;  ill,  2291 

Improvement  of,  between  Florence  and  foot  of  Bee  Tree  Shoals, 

Ala i,312;  m,2292 

Improvement  of,  between  foot  of  "Bee  Tree  Shoals,  Ala.,  and  Padncah, 

Ky 1,313;  in,2297 

Livingston  Point,  Ky .,  improvement  of,  at 1, 313 ;  m,  2299 

<  >perating  and  eare  of  Muscle  Shoals  Canal,  Ala 1, 313 ;  in,  2305 

.saa  River,  La.,  improvement  of 1,273;  in,  1923 

robonne,  Bayou,  La.t  improvement  of 1, 249;  m,  1753 

:a/rltana  and  Fort  Smith  Railway  Company,  bridge  of 1, 475 

v  ark  an  a  and  Shreveport  Railroad  Company,  bridge  of i,  474 

amea  River,  Conn.,  improvement  of 1, 74, 760 

e    Brothers   (rocks),   San  Francisco  Bay,  Gal.,  examination  for  removal 

>f i,431;  v,3260 

tomo#,  John  (sloop),  removal  of  wreck  of i,  150 ;  n,  1147 

tree  Mile  Rapids,  Columbia  River,  improvement  of 1, 464 ;  v,  3589 

milder  Bay  Harbor,  Mich.,  improvement  of 1, 389 ;  iv,  2826 

Hinder    Bay    Island    Light    Station,    Lake    Huron,     removal    of    wreck 

near 1,395;  iv,2841 

bunder  Bay  River,  Mich.,  improvement  of x,  389 ;  iv,  2826 

ickfaw  River  and  tributaries,  La. : 

Examination  of i,260;  in,  1786 

Improvement  of i,  246 ;  in,  1744 

'icoiideroga  River,  N.  Y.,  improvement  of i,  428 ;  v,  3240 

.illainook  Bay  and  Bar,  Oreg. ,  improvement  of i,  447 ;  v,  3382 

niton,  Briton  M.  (schooner),  removal  of  wreck  of 1, 176 ;  n,  1295 

Tionesta  River  (Creek),  Pa.,  examination  of i,  327 ;  in,  2417 

nttabawassee  River,  Mich.,  examination  of,  from  Saginaw  to  head  of  naviga- 
tion    1,396;  iv,2818 

Toledo,  Ohio: 

Construction  of  bridge  across  Maumee  River  by  city  of i,  478 

Improvement  of  harbor  of 1,408;  v,  3074 

Tombigboe  River,  Ala.  and  Miss.,  improvement  of: 

Columbus  to  Fulton,  Miss 1,238;  n,1697 

DemopoliB,  Ala.,  below 1,237;  H,  1694 

Dcmopolis,  Ala.,  to  Columbus,  Miss , 1, 238;  n,  1695 

Fulton  to  Walkers  Bridge,  Miss 1,239;  n,  1698 

Tonawanda  Harbor,  N.  Y.,  improvement  of 1, 415 :  v,  3162 

Tongue  River,  Mont.,  examination  of,  along  eastern  edge  of  Fort  Keogh  Mili- 
tary Reservation 1,304;  ill,  2243 

Tonnage  map  of  United  States  and  Territories i,  497 

Tradewater  River,  Ky.,  improvement  of 1, 336 ;  in,  2470 

Trent  River,  N.  C,  improvement  of l,  180;  n,  1316 

Trinity  River,  Tex.,  improvement  of i,  264 ;  in,  1813 

Tualiton  River,  Oreg.,  examination  of,  to  Hillsboro  and  to  head  of  naviga 

tion 1,467;  v,3598 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky .,  improvement  of i,  341 ;  in,  2505 

Tukey's bridge,  obstruction  to  entrance  to  Back  Cove,  Portland  Harbor,  Me., 

by 1,482 

Turners  Cut,  N.  C.,  examination  of 1, 191;  il,  1357 

Tnttcaloosa,  Ala.,  bridge  obstructing  Warrior  River  between  North  port  and. ..  1, 483 
Tuscaloosa  County,  Ala.,  bridge  of,  obstructing  Warrior  River  between  Tus- 
caloosa and  Northport 1, 483 

Two  Mission  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal 

of 1,431;  v,3257 

Two  Rivera  Harbor,  Wis.,  improvement  of i,  360;  iv,  2623 

Tybee  Roads,  Savannah  Harbor,  Ga.    See  Savannah  Harbor. 

U. 

Umpqna  River,  Oreg. : 

Examination  of{  from  Scottsbiug  to  Elkton  Rapids 1, 456;  v,  3448 

Improvement oi i, 414;  v, 336i) 

Union,  Lake,  Wash.,  improvement  of  waterway  between  Puget  Sound  and 
Lake  Washington  via 1,453;  v,3422 

ENG  95 3 
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United  States  and  Territories,  tonnage  map  of. 

United  States  Engineer  School i"L"L""V. 

United  States  navy-yard,  Norfolk,  Va.,  improvement   of  approach  to  hi*- 

at ViV-n" 

United  States  structures,  occupancy  or  injury  of *»  21?  *K)j  " 

Urbana  Creek,  Va.t  improvement  of «  V*  ' 

Use  of  structures  built  by  the  United  States i92k94&; 

V. 

Vallei  if  CaL,  examination  of  Napa  River  between  Korth  and  South. ..  1,435; 

Van  Huren,  Ark.,  construction  of  bridge  across  Arkansas   River  near 

Vermilion,  Bayou,  La.,  improvement  of  channel,  bav,  and  passes  of.  1, 22; : 

Vermillion  Harbor,  Ohio,  improvement  of —  L  4*'T ; 

Virksburg  Harbor,  Miss.,  improvement  of z.  274 : :_ 

Viueyard  Haveu  Harbor,  Mass.,  improvement  of '  *" 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in 1, 69,  70,  71,  701,  708, 712, 71\  'i 

Virginia  Point,  Tex. : 

Bridge  between  Galveston  Island  and,  construction  of,  (La  Porte,  HousUi 
and  Northern  Railroad  Company) 

Bridge  between  Galveston  Island  and,  construction  of,    (Port  Bolivar,  Gi- 

veston  and  Virginia  Point  Terminal  Railroad  Company) 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of 1, 211;  i 

W. 

Wabash  River,  Ind.  and  III. : 

Improvement  of —  ... 1,330:  ir  . 

Improvement  of,  above  Vincennes,  Ind I.  331 ;  n: . 

Improvement  of,  below  Vincennes,  Ind -m  1,331;  n> 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of 1, 192:  r 

Waddington  Harbor,  N.  Y.,  examination  of _ i,  429:  v 

Wadsworth,  Fort,  N.  Y.,  acquisition  of  site  for  fortifications  At L  It 

JfYifar,  Millie  (steamer),  removal  of  wreck  of I,  221 ;  n '.' 

Wallaces  Landing,  Ark.,  examination  of  Bceuf  River  above I, 279;  ui  :• 

Wappinger  Creek,  N.  Y.t  improvement  of. V> 

Wappoo  Cut,  S.  C,  improvement  of.. i,  197:  il: 

War  maps -- -_.  - 

Ware  River,  Va.,  examination  of i,  1ST:  it.  - 

Wareham  Harbor,  Mass.,  improvement  of i.  > 

Warrior  River,  Ala. : 

Bridge  obstructing,  between  Tnscaloosa  and  Northport 

Improvement  of,  below  Tuscaloosa i,  237;  u.  - 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  238:  n 

Warwick  River,  Md.,  improvement  of if  144/  u.  - 

Washington,  D.  C. : 

Anacostia  River,  improvement  of i,  159;  il- 

Aquednct  Bridge  across  Potomac  River  at,  repair  of . i,  484;  yij,  4  • 

Defense  of I.T.' 

Government    Printing   Office,   construction    and    repair    of   buildings 

of 1,491;  vii.-  , 

Long  Bridge  across  Potomac  River j,  156;  it  L 

Potomac  River  at,  improvement  of i,  157;  itl-' 

Public  buildings  and  grounds,  and  Washington  Monument i,  491;  vxtJi , 

Washington    Aqueduct,   improvement   of   Dalecarlia   receiving 


voir 1,489;  vn.41. 

Washington  Aqueduct,  increasing  water  supply  of  city  of i,  487;  vu  4i: 

Washington  Aqueduct,  maintenance  and  repair  of : i,  485;  rrr.  41 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  487 ;  vil  41. 

WTashington  Aqueduct,  testing  and  completing  tunnel  conduit. .   i,  488;  vn.4! 
Washington  Monument,  care  and  maintenance  of if  491 ;  va  4i 

Washington  Aqueduct,  District  of  Columbia: 

Increasing  water  supply  of  Washington,  D.  C x9  487 ;  vu,  41- 

Improvement  of  Dalecarlia  receiving  reservoir 1, 489 ;  vu,  & 

Maintenance  and  repair  of 1,  485;  vn,41i- 

!       Raising  height  of  dam  at  Great  Falls,  Potomac  River x,  487;  vu,  41'- 

Testing  and  completing  tunnel  conduit 1,  488 ;  vnf  J- 

Washington  Bayou,  Miss.,  improvement  of if  276;  iu.  W 

Washington,  Lake,  Wash.,  improvement  of  waterway  between  Puget  Sound 
and,  via  Lake  Union 1/453;  v,3£ 
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r»£cton     Monument    at    Washington,    D.    C,    caro    and    maintenance 

'. i,49i;  vn, 4131 

«>e  Hi  ver,  S.  C,  improvement  of i,  195;  n,  1415 

-ways: 

^autort,  S.  C,  to  Savannah,  Ga.,  survey  for  channel  from 1, 207;  nf  1521 

^anfort  Harbor  to  mouth  of  North  Kiver,  N.  C  ,  examination  of. .  i,  192;  n,  1380 

tMiu  fort  Harbor  to  New  River,  improvement  of 1, 183 ;  n,  1325 

«3a,nfort  Harbor  to  Newbern,  on  Neuse  River,  N.  C . i,  182 ;  ii,  1321 

liesapeake  and  Delaware  Canal,  examination  for  route  for i,  156;  n,  1195 

laincoteague  Bay,  Va.,  to  Delaware  Ray  near  Lewes,  Del.,  improvement 

of i,139;  n,1123 

>  istnal  8wamp  Canal,  Va.,  to  sounds  of  North  Carolina,  survey  of.  i,  177;  ii,  1296 

Ixie,  Lake,  to  Ohio  River,  survey  of  canal  routes  between i,  22 

"  ranklin  City  to  Cape  Charles,  Va.,  examination  for i,  151 ;  n,  1158 

loods  Canal  to  North  Bay,  Puget  Sound,  Wash.,  examination  for.  1, 457;  v,3166 
llinois  and  Mississippi  Canal,  111.,  construction  of i,  374 ;  i v,  2726 

llinois  and  Mississippi  Canal,  111.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Milan 1,375;  iv,  2770 

Keweenaw  Bay  to  Lake  Superior,  improvement  of i,  349 ;  I v,  2561 

Keweenaw  Bay  to  Lake  Superior,  operating  and  care  of i,  350;  iv,  2562 

EL<ake  Drnmmond  Canal,  Va.    See  Dismal  Swamp  Canal. 

New  River  to  Swansboro,  N.  C,  improvement  of i,  184 ;  ii,  1327 

Norfolk  Harbor,  Va..  to  Albermarle  Sound,  N.  C,  improvement  of .  1, 173;  n,  1286 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  between i,  22 

Pocomoke  River,  Md.,  to  Indian  River,  Del.,  examination  for  canal .  i,  151 ;  n,  1154 
Pocomoke  River  to  Sinepuxent  Ray  above  Snow  Hill,  Md.  (between  Chesa- 
peake and  Delaware  bays),  survey  for i,  151;  n,  1167 

JPuget  Sound  to  lakes  Union  and  Washington,  improvement  of i,  453 ;  v,  3422 

Savannah,  Ga.,  to  Femandina,  Fla.,  improvement  of i,  206 ;  n,  1515 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  construction  of  har- 
bor of  refuge  at  eastern  entrance i,  358 ;  iv,  2614 

Sturgeon    Bay    and    Lake    Michigan    Ship   Canal,    Wis.,    improvement 
of 1,357;  iv, 2606 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  care 

of 1,358;  iv, 2612 

fiukegan  Harbor,  111.,  improvement  of i,  365 ;  iv,  2653 

ayne  County,  Mich.,  construction  of  bridge  across  Rouge  River,  between 

^pringwells  and  Eoorse  townships  in 1, 480 

ellfleet  Harbor,  Mass..  improvement  of i,  52, 638 

eat  Branch,  Newtown  Creek,  N.  Y.,  examination  of 1, 121, 1006 

est  Galveston  Bay,  Tex. : 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (La 

Porte,  Houston  and  Northern  Railroad  Company) 1, 475 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of, 
(Port  Bolivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company) .  i,  478 

Improvement  of  channel  in.... 1, 263;  in,  1809 

rest  Haven  Harbor,  Conn.,  examination  of i,  93, 853 

Tost  River,  Conn.,  examination  of,  from  steam  railroad  crossing  to  main  chan- 
nel in  New  Haven  Harbor i,  93, 853 

Western  Branch,  Elizabeth  River,  Va.,  examination  of i,  177 ;  n,  1300 

I'estport  Harbor,  Conn.,  survey  of 1, 95 

Weymouth  River,  Mass.,  improvement  of ,  i,  49, 630 

Vhite  County,  111.,  construction  of  bridge  across  Little  Wabash  River  at  New 

Haven,  by 1, 477 

Yhite  Foam  (vessel),  removal  of  wreck  of 1, 69, 704 

V bite  Lake  Harbor,  Mich.,  improvement  of 1,383;  iv,  2802 

iVhite  River,  Ark. : 

Examination  of  upper  river 1, 287 

Improvement  of 1,283;  iii,2017 

White  River,  Ind.,  improvement  of i,  332;  in,  2445 

VVhitefish  River,  Mich.,  examination  of,  for  harbor  at  mouth  in  Little  Bay 

deNoc 1,368;  iv,  2684 

Whitestone  Branch  of  Long  Island  R  nil  road  Company,  bridge  of i,  483 

Whiting  Rock,  San  Francisco  Bay,  Cal.,  examination  for  removal  of-. .  1, 431 ;  v,  3260 

W'hiton,  Harry  L.  (schooner),  removal  of  wreck  of 1, 70, 718 

Wickford  Harbor,  R.  I.,  survey  of 1,73.753 

Wicomico  River,  Md.,  improvement  of i,  147;  ii,  1140 

Wicomico  (Qreat)  River,  Va.,  examination  of,  from  Cedar  Point  to  Indian 

Point 1,166;  u,  1256 

Wicomico  (Little)  River,  Va.,  examination  of  mouth  of i,  167 ;  n,  1258 
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Willamette  River,  Oreg. :  _    ! 

Improvement  of,  abovo  Portland -- I.  4>- 

Improvement  of.  below  Portland *-  4* 

Survey  of,  between  Portland  and  Eugene 

Willapa  River  and  Harbor,  Wash.,  improvement  of i.  451 

WilhtsPoiut.N.  Y.: 

Battalion  of  Engineers 

Engineer  1  >epot - 

Pout  of j ! 

United  States  Eugiueer  School : 

Wilmington,  Del. : 

Examination  of  Christiana  River  above,  to  Newport 1. 1< : 

Improvement  of  harbor  at i.  V** 

Wilmington,  N.  C. : 

Defense  of -- 

Improvement  of  Cape  Fear  River  above i.  l**j "  ' 

Improvement  of  Cape  Fear  Kiver  at  and  below i.  Its': 

Removal  of  wreck  in  Capo  Fear  River  below 

Wilmington  and  Weldon  Railroad  Company,  bridge  of 

Wilmington  Harbor.  Cal.  : 

Establishment  of  harbor  lines 1, 21. 47^ 

Improvement  of i.4&\ 

Wilson,  1).  M.  (steamer),  removal  of  wreck  of i.  £*>j 

Wilson  Harbor,  N.  Y.,  improvement  of i,  417: 

Wilsons  Point  Harbor,  Conn.,  improvement  of i.' 

Winthrop  Harbor,  Mass.,  improvement  of l 

Winyaw  Bay,  S.  ('..  improvement  of I.  It*  . 

Wisconsin  Central  Railroad  Company,  bridge  of 

Wisconsin  River,  Wis.,  bridge  near  Lone  Rock,  construction  of 

WithcreU,  (K  />.  (schooner)  removal  of  wreck  of 

Withlacoochee  River,  Fla. : 

Bridge  at  Dnnnellon,  construction  of 

Examination  of,  from  the  mouth  to  head  of  navigation i.  22i':  : 

Improvement  of /,  2VJ:  .'i 

Wolf  River,  Wis.,  construction  of  bridge  across,  at  (Jills  Landing 

Woods  Hole,  Mass. : 

Improvement  of  harbor  of  refuge  at /.  > 

Removal  of  wreck  at i  ' 

Survey  of i-  "- 

Snrvey  of  Little  Harbor t.'- 

Woodsburg  Channel,  Hempstead  Bay,  N.  Y.,  examination  of i" 

Worth,  Lake,  Fla.,  construction  of  bridge  across,  at  Palm  Beach 

Wrecks,  removal  of 

Arkansas  River I.  •>*"> :  n 

Ashley  River,  S.  C I,  l!».  j: 

Atlantic  Ocean • if.  /"?' 

Baas  River,  Mass.,  near i.rt'.T'1 

Bearses  Shoal,  Mass i  "• 

Brandy  wine  Creek,  Del /.  W>:i\  . 

Browns  Ledge,  Mass i.  TO,  To; 

Buzzards  Bay,  Mass 1,69.70,704,707.71: 

Cambridge  Harbor,  Md 1. 15ft:  //..'; 

Cape  Fear  River,  N.  C lI 

Charlestqn  Harbor.S.C >. i,  W:  ij-. 

Chatham  Beach,  Mass.,  near /.  J' '■ ; 

Chatham  Roads,  Mass 1. 71.  - 

Choptank  River.  Md i,  150;  n  ^ 

Common  Flats,  Chatham  Roads,  Mass i.  "J  -:- 

Cuttyhunk  Beach,  Mass 1.7'. 

Cuttyhunk  Island,  Mass.,  near i>' 

Delaware  Bay \,1S2:  // 

East  River,  N.Y U-\ 

Eatons  Neck  light-house.  Long  Island  Sound,  off V&-\ 

Gay  Head,  Mass '• '/.  • 

Grand  Lako,  La 1,259;  nil. 

Great  Point  Rip,  Mass i,  70, 71-. 

Hampton  Roads,  Va "• l 

Huron,  Lake i.3!*f>;  iy-v 

Judith,  Point,  R.  I i"1 

Kill  Poud  Bar,  Mass /.<""■< 

Kill  van  Kull,  N.Y.  and  N.J U*1- 
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k«,  removal  of— Con  tinned. 

oipsic  Kiver,  Del 1,150;  II,  1146 

.ittlo  Rook,  Ark 1,286:  iii,2037 

.oiiK  Island  Sound *. 1,93,721,850 

lauas<iuan  Inlet,  N.J 1,132;  n,  1078 

laitlinaset  Bay,  N.Y 1,93,852 

laurice  River  Cove,  Delaware  Bay,  N.  J 1, 132;  u,  1078 

lichigan,  Lake 1,367;  iv,2681 

kliHhuum  Point,  Mass.,  near i,  70,713 

Vliasissippi  River 1,287;  in,2043 

VIol>ile  Rivcr,Ala 1,243;  n,1712 

Monomoy,  Mass.,  near 1,70,71,716,719,720,726 

Nantucket  Harbor,  Mass i,  70, 715 

Nun  tucket  Sound,  Mass 1,69,70,71,704,710,712,724 

Nuiinhon  Island,  Mass.,  noar 1,69,70,710,714 

N mv  Haven  Harbor,  Conn i, 93, 851 

N  v  wbury port  Harbor,  Mass i,  53, 642 

Ohio  Kiver 1,322;  m,2384 

Parkers  Kiver,  Mass,  near 1,69,704 

l'usftago  Key  Channel,  Tampa  Bay,  Fla 1,221;  n,  1560 

Pawtucket  River,  R.I 1,702 

PMUisai  Islaud,  Ohio  River 1,322;  III,  2384 

Point  Judith,  R.  I 1,71,723 

Pollock  Rip,  Mass 1,69,70,71,705,709,719,720,726 

Powder  Hole  Harbor,  Mass 1,70,716 

Presqu'  He  Harbor, Mich 1,395;  iv,2840 

Kacine,  Wis 1,367;  iv,2681 

Kanishorn  Creek,  S.C 1,207;  n,  1519 

Savannah  Harbor, Ga 1,207;  ii,  1519 

Shovelful  Shoal,  Mass 1,70,716 

Smiths  Creek,  Va.,  month  of 1, 176;  n,  1295 

Sunken  Meadow,  East  Kiver,  N.Y 1,120,998 

Tampa  Hay,  Fla *. 1,221;  n,  1560 

Tarpaulin  Cove  Harbor,  Mass 1, 70, 714 

Thunder  Bay  Island  Light  Station,  Lake  Huron i,  395 ;  i v,  284 1 

Vineyard  Sound,  Mass 1,69,70,71,701,708,712,718,722,725 

Woods  Hole  Harbor,  Mass 1,69,706 

'Tights  River,  S.C.,  survey  for  waterway  via 1,207;  ii,  1521 

Y. 

alohnsha  River,  Miss.,  examination  of i,  279;  in,  1979 

amhill  River,  Oreg. : 

Improvement  of,  up  to  McMinnville 1,465;  v,3591 

Survey  of,  for  locks  and  dams  up  to  McMinnville 1, 467 ;  v,  3602 

aquina  Bay,  Oreg. : 

Examination  of 1,456;  v,3450 

Improvement  of 1, 446 ;  vf  3375 

Tazoo  River,  Miss. : 

Improvement  of 1,274;  in,  1929 

Improvement  of  mouth  of 1,274;  in,  1933 

fellow  Banks,  Wis.,  improvement  of 1,296;  in,  2183 

fellowstone  River,  Mont,  and  N.  Dak. : 

Construction  of  bridge  across,  at  Glendive,  Mont 1, 475 

Improvement  of i,304;  in, 2240 

fork  River,  Va.t  improvement  of 1, 164;  n,  1241 

Koughioghcny  River,  Pa.,  construction  of  bridge  across,  at  McKeesport i, 479 

VomigH  River,  Oreg.,  improvement  of 1, 466;  v,  3595 

Vuba  River,  Cal. : 

Improvement  of 1,437;  vn,4049 

Improvement  of,  (by  California  Debris  Commission) 1, 470 ;  vn,  4049 

Yuma,  Ariz. : 

Examination  of  Colorado  River  above 1, 436 

Improvement  of  Colorado  and  Gila  rivers  at 1, 435;  v,  3278 
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